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if it's worth engineers’ time... 


it's worth engineered wire 


‘Belden 


An ever-increasing num- 
ber of insulations for an 
ever-increasing number of 
electrical and electronic 
products puts growing 
emphasis on specialized 
wires engineered for the 
job. Your engineered 
product merits Belden 
ie tee wire engineering service. 
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MAGNET WIRE by belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord ¢ Aircraft Wires 
Welding Cable © Electrical Household Cords © Electronic Wires * Automotive Wire and Cable 
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BALL BEARINGS CUT LUBRICATION 
MAINTENANCE TO VIRTUALLY ZERO 


Precision-made New Departure ball bearings assure permanently 
accurate support of the rotor shaft under all load conditions and 
mounting positions, plus cool-running, quiet bearings at all speeds. 


In normal operation, New Departure sealed and shielded bearings 
reduce lubricating requirements to virtually zero. Built-in seals on the 
inside faces prevent grease leakage into the motor. Metal shields at 
the outer faces keep foreign matter out of the bearings while permitting 
entry of just the right amount of grease from the end bell for perfect 
bearing operation. Overheating from excessive lubrication can’t occur. 


Join the leaders who look to New Departure for bearings and engineer 
ing service in product development and improvement. New Departure, 
Division of General Motors, Bristol, Connecticut. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
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precision fabricated...ready for insertion 


More and more motor manufacturers are specifying 
INMANCO Formed Fibre Wedges for reasons other than 
their low cost, such as... toughness . . . their space-saving, 
hollow U shape .. . and their shape-holding advantage. 


INMANCO Formed Fibre Wedges can be supplied in cut- 
to-length pieces that match your motor slots for quick assem- 
bly—-ideal for production work. They are made either with 
straight saw cut ends or die cut which permits bevelling. 
INMANCO Formed Fibre Wedges are made in 21 standard 
sizes, in two space-saving shapes. One shape is curve-formed 
for curved-top slots, while the other is square-formed for rec- 
tangular-top slots. Both are free from burrs. 


Write today for your free INMANCO selector card and 
bulletin on low cost, tough INMANCO Formed Fibre Wedges 


from your nearest IMC office. 
Se 
9 wy 


CURVE FORMED —_—— FORMED 
STYLE STYLE 


Close-up view showing In 
manco Curve-Formed Fibre 
Wedge partially inserted in 
a Motor Stator 


Inmanco products are manufactured exclusively by... 


INSULATION 


CHICAGO 6, ILLINOIS @ 565 W. Washington Boulevard @ Phone CEntral 6-7320 


CLEVELAND 14, OHIO @ 1231 Superior Avenue, N. E. @ Phone SUperior 1-2310 


Offices, Representatives, and Distributors in Principal Cities 
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THERMISTORS., [hives 


components are not new but they are increasingly bein: 


ersatile lemperature-sensitive 


ipplied mnew ways lo Hriprove performance and reduce 


size and costs of many electronic control and measurin: 
systems. Their resistances temperature characteristic makes 
them a natural for temperature measurement and control 
Theis voltage current (negative-resistance) characteristic 
makes them ideal. too. for voltage and current regulation 
and as stabilizing elements in transistor circuits Large 
change in resistance with small temperature change pro 
vides large-signal output for remote metering. Not so 
obvious is their current-lime characteristic which provide - 
a time-delay function suitable for use in relay circuits, in 
pulsing systems and as computer memory devices. Any de 
signer of instruments and control deviees will find his 
imagination stimulated by checking the article beginning 


on page OO by R. S. Goodyear. who makes ’em 


MOTOR SHAPES. Iidustrial designers o1 product styl 


ists through no fault of their own have to consider the 
consumer when making their layouts. This factor places 
distinet limitations on the efforts of these designers. For 
example many persons will not buy a TV set that looks 


like a TV set 


closet, a china cabinet, a wall or something else 


They prefer it to be disguised as a wine 
Another 
example of user prejudice is the electric motor, which is 
The industrial de 
signer is forced to hide the drive motor, or blend it into 


the background. Whether he chooses to hide or to blend 


rarely regarded as a thing of beauty 


the designer finds his work easier now with the avail 
ibility of small motors of “odd shapes In many cases 
it is possible for the designer to idd a new requirement 
to the usual list of motor specifications Chorsepower 
speed, duty. etc.) He can actually specify the shape of 


the motor sot pranyee ‘) 


MAGNETIC SWITCHING CIRCUITS. Back of the com 


mercial development of the growing family of mayneti 


control devices that are becoming almost commonplace 
lies some pretty fundamental design thinking lake ever 
the simplest of these devices the contactless magneti 
switch! Its cireuit is uncomplicated: its physical form 
that of a potted block. In short it can be summed up as 


in on-off device with a “square-loop cor But its 


development required a thorough physical understanding 
of the basic electromagnetic phenomenon of inductance 
lo show how this phenomenon was harnessed for pra 
tical switching circuits developed for the Atomic Energy 
Commission, Sandia Corporation’s Robert W. Durkee 
takes us on a point-by-point trip around a typical square 
loop, starting on page 102. Bibliography appended 


APPLYING MINIATURE LAMPS. few indicating devices 
can equal the miniature lamp for simplicity and utility 
Indeed, as components, miniature incandescent or glow 
lamps are often taken for granted. Despite their vital 
roles as indicators, pilot lights, warning devices, dial 
illuminators, ete, lamps are quite frequently the last item 
specified by a product designer. And this can lead to 
problems involving space fitting, filament life, proper 
voltage, illumination level and ease of replacement. With 
the professed hope that lamp selection be made an in 
tegral part of initial product design, rather than an after 
thought. authors Ferree. Jones and Lash of GE’s Lamp 
Division in Nela Park summarize the primary application 


factors. including a couple of case histories; see page 127 


MAGNETIC LATCHES. Not long 


avo the people who 
make Ditto reproduction machines decided to introduce 
ollset printing for those businesses who wanted to be 
ible to make professional reproductions in black and 
white right on the premises. To design a machine simple 
ind foolproof enough for a clerical worker to operate 
took quite a bit of doing. Splitting the main cylinder in 
half and making it do double duty and thereby reducing 
the number of cylinders from three to two, in effect 
doubled the in-and-out approac h motions of not only the 


ink rolls 
lithe raphiie 


hut also the moisture rolls required in the 

process. When, for some reason or other 
no paper is going through, the blanket or transfer roll 
should be withdrawn to avoid ink build up. Use of pivoted 
hangars for the auxiliary rolls and cam and rocker arm 
actuators provided the in-and-out’ mechanical motions 
but the sticker was how to control these motions remotely 


electrically 


cam leaf switches and magnetically actuated latches were 


from a central point? Answer: lo learn how 


ingeniously employed for this purpose, turn to page 134, 
where the designet reveals all the details 
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This 
Month’‘s 


Cover 
Here. nm 


aes hee cept ol the machine 


pictorial 
terms, is the basic con- 


and the human opera- 

alga, lor as one 
man-machine 

That body of design 

principles and practice we call “human en- 


gineering” has evolved from this concept, and 
has its impact in every area of product design 


overall 


system 


In the cover, the man-machine loop begins 
with the input at the machine. The displays 
(dials, light panels, oscilloscopes, loudspeakers 
ete.) are the stimuli to which the operator » 
sense organs or “receptors” respond (the special 
cells in the retina of the eye, in the cochlea of 
the ear, the proprioceptors in tendons, museles 
and joints), Sensory nerves connect these to the 
central nervous system (the brain and spinal 
cord). Through its activity, the operator arrive: 
at’ decision, judgment, action and other re 
sponses. Motor nerves connect the central nery 
ous system to the “effector” muscles. These in 
turn operate the controls (pushbuttons, knobs 
switches, footpedals, ete.) by means of which 
the human responses take effect on the machine 
output 


HUMAN-ENGINEERED EQUIPMENT DESIGN. (1) ever 
level, from relatively simple domestic appliances to com 
plex fully automated systems. human factors constitute 
vital and significant design considerations. The elimina 
tion of manual operators increases heavily the physi 
ological, psychological and mental stresses on the opera 
tors required to handle arduous tasks of programming 
monitoring and maintenance. The presence of a control 
panel in every automated system implies also a presence 
of the human component of the system. In a 20-page 
staff review, “Human Engineering in Equipment Design 

107, Special Features Editor Ale 

I Javitz discusses the Design Stages of Human Engi 
neering: Man as a Simple Amplifier: Data Processin 


ind Systems Reliability 


Human bngineering and Automa 


beginning on page 


Analysis: Instrument Design 
ind Maintainability 
tion: Human Engineering in Civilian Design: and the 


Human Engineer and the Desion leam 


RELAY NETWORKS. If brute-force design were prac 
tical in these days as it was once before, almost anybody 
could build a numerically controlled lathe. Suppose we 
wanted to use a punched tape to position a cutting tool 
at 0.0001 in. increments over a 30 in. stroke. Couldn't 
we use 30,000 holes in the tape and 30,000 limit switches 
on the machine ways to do the job? If the tool were to 
move to the 11.062 in. point. we would punch a hole in 
the column No. 11.062 and the slide would move until 


it tripped limit switch No. 11.062. Sounds reasonable 
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In fact it is almost exactly how the Jones & Lamson 
controlled) lathe works. Almost-—but not 
quite, because J & L engineers use only 15 holes and 
50.000 holes. 
And, they've completely ignored our 30,000 limit switches 
digitizer.” And 


they've used dozen of more innovations, such as motor 


numerically 
an ingenious relay matrix in place of our 
in favor of a marvelous printed-cireuit 


driven hydraulic servo valves and subtractive antic pation 
circuits, that make our limit switch invention seem tame. 
For a study of the J & L development see page 140 


INSULATION STANDARDS. Soi 
nations party ipated ina series of meetings of Technical 
Committee TC-15 on Electrical Insulating Materials at 
the 1956 meetings of the 


5 delegates from 19 


International Electrotechnical 
Commission in Munich. West Germany June 26 to July 
6. Broken down to workin: roups, the ve -ponsibilities of 
these international specialists covered Dielectric Strength 


Volume and Surface Resistivities: Insulation Resistanes 
kndurance of Insulation to Gaseous lonization: Dieleetric 
Constant and Dielectric Loss 
Insulating Materials 


in an area where differences of OP ILOn arise frequently 


Thermal Properties of 


Much progress has been recorded 


For an on-the-spot report from Dow Corning’s J. 1 
Dexter. acting chairman of Working Group No. 7 on 
Thermal Properties of Insulating Material 
147 


turn to page 


ALUMINUM FINISHES. QOlihand it might 
ipplying surface coatings to aluminum falls in the cate 
“gilding the lily.” Yes and no! 


sheet form can be obtained in two mill finishes 


ippeat that 
rory of Aluminum in 
that need 
no further treatment after fabrication. But it should give 
the design engineer and the stylist plenty of latitude to 
know that aluminum can readily be painted or porcelain 
enameled to treet, for example, the present color trend 
in appliances. Anodized and dyed. it can be colored to 
any shade throughout the spectrum ind even made to 


resemble other metals trim on built-in ranges 


Copper 
is generally anodized aluminum. In cast or extruded form 
aluminum ati be 
ments like buflin 


ments. including brightening 


colored” by various mechanical treat 
Chemical and electrochemical treat 
finishes and elec troplating 


Diffusion plu 
high reflectivity can be developed in the same sheet for 


ilso lend variety to the sheen obtainable 


functional use as in lamp reflectors. In faet, next t 
lightness, it is aluminum ’s versatility as to finishes that 
sets it apart from other metals. For a quick review of 
all the possibilities in finish effects read the article b 


Aleoa’s Ro V. Vanden Berg. beginning on pape 150 





Research 
Horizons 








Progress in Super High-Temperature, oe fheient of 0.05 per cent per deg : 
Radiation-Resistant Components ee ee ee 


Tubes: Constructed from titanium and 


special ceramic parts, tubes developed 


Basic research ino metal loys and quire 1000 he endurance under stated by G-E operate at temperatures up to , , 
ceramics have made possible the labo test conditions BOO ¢ They can be made so as to 
ratory development of  bhigh-+tempera Here's a rundown of these develop require no heater power for operation 
ture, radiation-resistant electronic com ments as shown at the G-E Press Con at 400 C and above. With titanium 
ponent ind devices currently being ference in New York on September 10 grids and passive cathodes, they exhibit 
innounced by the General Electric a built-in bias of up to 2 volts, so that 
Company. Capacitors, resistors, tube Resistors: Internal surfaces of hollow no grid battery is required. Exception 
transformers, magnet wire, and printed ceramic tubes are covered with a re ally high values of transconductance 
circuit assemblies are included in thi sistive coating. Kach tube is sealed supply another feature 
ropram Phe program wa initiated under vacuum by two. titanium caps 
to meet the desig need ot vuided that make electrical contact with the Capacitors: Stacked mica Capacitors in 
rmiissile the earth stellate upersonic two ends of the resistive film Typical values of 0.001 pl to 0.01 pl have been 
aircralt and nuclear reactor Dempera resistor now an development have a developed able to operate at tempera 
ture requirements are of the order oft room-temperature resistance of 18 K tures up to BOO ¢ Cases are glass ‘ e 
MO € te BOO ¢ Specifications for re ohms and a resistance at 600 C of 13 coated Inconel. Leads are also of In 

tunce to high-energ radiation re K-ohms signifying an overall tempera conel Certain naturally occurring 

. 





Components for the New Age: Demonstrations of super high electronic circuit, after a brief exposure to 1500 F in an electric 
temperature and nuclear-resistant: components developed for oven, compared to a hightemperature G-E circuit after some 
such applications as the TCBM, nuclear controls and airborne 1500 br under the same conditions. Right, G-E Research Labor 
nuclear propulsion controls: Left, Harold B. Carter, manager atory, engineer ©, B. Mayer applies blowtorch to another circuit 
of advanced engineering development, General Electric Special designed to operate under “red-hot” conditions. (Pyrex jar 
ty Component Motors Department, lights a cigarette from a ix not for the purpose of shielding the circuit but to help 
motor developed to operate at 500 C. Center, a conventional distribute the heat evenly to all the components.) 


FLECTRICAL MANUFACTURING 
& 





PL SSPE FP 7 








1 


Coil form and mount used in two-way radio, molded by G.E.'s Plastics 
Department to exacting tolerances. Note how metal inserts are moided 
right into the mount threaded afterwards to insure clean contacts 








LOOKING FOR PRECISION-MOLDED PLASTICS _serts were molded in, threaded afterwards, 
PARTS? Perhaps this example from General 
‘ Electric’s Plastics Department will help you. 
Molded for the G-E two-way radio, this coil 


to insure clean contacts. 


Where can YOU use plastics parts by G.E. 
to make a good product even better? If you 


form and mount require exacting tolerances, 
since they determine the accuracy with 
which other components fit into the assem- 
bly. In addition, they must resist arcs and 
high heat. G-E Plastics Department engi- 
neers selected a mineral-filled phenolic with 
good dimensional stability and excellent 
dielectric strength. They then molded the 
parts to the exact dimensions required, as- 


suring quick, accurate assembly. Metal in- 


are contemplating a new product, or are 
looking for a way to improve a present one, 
keep plastics in mind! As one of the world’s 
foremost custom-molders, General Electric 
has helped scores of manufacturers improve 
product performance and appearance, rea- 
lize important cost savings. G.E.’s custom- 
molding service will be happy to help you in 
engineering and developing your products— 
through plastics. 


Write today on your company 
letterhead for a free copy of “The 
G-E Plastics Story,” containing 
stimulating case histories of how 
customers profit through plastics. 
Just write: Plastics Department, 
General Electric Company, 
Section 6X6C1, Decatur, Il. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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RESEARCH HORIZONS 


LS 


tris i wer 


itilized alter ha ing thei 


hightemperature electrical propertic 


mniproved by ippropriate heat treat 


ment I the use of other eometrics 


capacitors up to 10 wf have been made 


Other materials are also being studied 
including pure ingle-crystal alumina 


(sapphire), The problem is compli 
cated since many high-temperature di 
electric uch a 
it the high 


this work 


quartz become lossy 


lemperature involved in 


Wire 


coated with an oxidation-resistant glas 
that also 


Suitably clad copper wire i 
provide radiation-resistant 
electrical insulation at working temper 
tures up to HO ¢ Such wire ha 
been produced im diame ter from 5 lew 
70 mil 


Transformers: Jests have been made in 


which mall 


two-winding  electroni« 


transformers have operated successfully 
for DOO hr at 520 ¢ The transformer 
empleo magnetic steel with a Curie 
temperature ulvove AH f ilver md 


nickel-clad 


ceramic insulations, But the character 


copper eonductor ind 


ist even ol these new material 


change radically from room tempera 
lure to operating temperature. Insula 
lion resistance change by a factor ot 
1 the 


magnets teel increase two or. three 


excitation requirement ol 


times, and the resistance of conductor 
merease to three time that at room 
temperature The ae in ool high-tem 
perature transformers thus become 


problem of material development 


Motors \ demonstration small serve 


motor that operate at a temperature 
of SOO C) utilize anew ceramu tutor 
insulation, silver rotor conductors, and 
nickelclad wire The motor is of two 
pha e WOeevele construction and oper 
ites at 57 volt It has a diameter of 
yin, and i tS) in. long. Stators and 
rotors of similar construction have been 


operated uece fully fos 100) tae il 
fn ¢ 


Circuits: Demonstration 


eireuit have 
been built to operate at 500 C. For 
higher 


(00 C) recent research work has util 


temperature operation (up le 


ized promoting metallic 


technique ol 
ilver bonded to a ceramic base. Com 
ponent mounting supports are provided 
by having platinum wires embedded in 
the Ceramic ut connection pomts Crom 
ponents can be spot welded in position 
ind changes made even alter cireuit 
operation for long periods of time at 
700 CC. Sinee the platinum does not 
oxidize, spot welding or high-tempera 
ture brazing to such points is always 


possible without elaborate prior sur 


lace cleaning. Further work underwa 
is aimed at the operation of microwave 


ireuit it these temperatures 


This work represents the joint efforts 
of General Electric Aircraft) Nuslear 
Propulsion Department, Capactor De 
partment. General Engineering Labora 
tory, Lamp Leads and Bases Depart 
ment, Receiving Tube Department, 
Motors Depart 
ment, Special Defense Projects Depart 


Specialty Component 
ment. Specialty Electronic Components 
Department, Specialty Transformer De 
partment, and the Research Laboratory, 
with the support of various agencies of 


the Defense Department 


Extrusion-Type 
Teflon Resin 


Now under laboratory evaluation by Du 


Ponts Polychemicals Department, a 


new type ol polytetrafluoroethylene 


Teflon 100-X 


has the advantage of a 


identified a perfluoro 


carbon resin 
melt viscosity low enough to allow ex 
trusion in standard equipment. Owing 
lo hich melt) viscosities, the conven 


tional Teflon materials require special 


trusion equipment and techniques 


\ltheoug h 
loeot hy the new and the 


differing in composition, 


conventional 
Peflon ire true fluorocarbons, with 


Hurated structures comprised entirely 
of fluorine and carbon atoms. General 
properti are about the same, but 
Teflon LOOX rates lower in high tem 


perature resistance and in flex life 


Consequently it is not) being peinted 
{ a replacement for the standard 
Peflons in established applications, but 
toward such uses where its processing 
characteristics offer possibilities not 
heretofore obtainable. The most likely 
fields will be in extruded tube, rod 
wire coating and = sheeting 


Teflon LOOX has 


been extruded into l-mil sheet 


Experi 
mentally 


already 

Commercial production This is set 
lor 1959: and subject to final results of 
held tests slated after the first of the 


eu 


information Center 
on Titanium 


kxtensive information center at the 


litanium Metallurgical 


Battelle Memorial Institute 


Chie provide 


Laboratory 
Columbus 
condensations of re 
earch reports and other pertinent in 
formation at no charge to government 
contractors, subcontractors and their 
whose work is related to the 


Armed 


Services. Such persons are also free 


uppliers 


overall titanium effort of the 


to visit the files and to submit written 
or telephone inquiries on specify prob 
lems 


From time to time the laboratory 


issues comprehensive reports summariz 


ing sections of the information center 
files. A check list is issued. Most of 


the reports are available on companys 


letterhead requests but to keep dis 


tribution confines 


within reasonable 
they are restricted to those with a direct 
technical interest in titanium. Limited 
data are sometimes compiled on some 
alternative materials to titanium. 

The laboratory was established in 
early 1955 by the Department of De 
fense to collect and disseminate tech 
nical information on titanium and to 
issist industry in solving problems with 
respect to production and utilization of 


titanium 


New Ceramic 
P-M Material 


United States patents for new ceramis 
permanent-magnet materials, designat 
ed as Ferroxdure, have been issued to 
North American Philips Company. Inc 
No critical metals, such as cobalt o1 
nickel. are needed. Basic 
composition is Ba Fere Oi 


Unaffected by external fields. these 


materials are said to be practically 
‘impossible to demagnetize once pola 
rized.” They can be molded into vari 
ous shapes and offer advantages of 
smaller size and lighter weight in com 
parison with metal p-m materials. A 
wide range of typical applications i- 
indicated 

Three grades are available. differing 


in magnetic characteristics 


Ferrox Ferrox Ferrox 
dure | dure It dure tl 


Remanence, gauss 2050 3700 3000 
Coercive force, oersted 1500 1200 2000 
Intrinsic coercive force 

oersted 2600 1200 2100 


Energy product maxi- 
mum, BH gauss 
oersted 


0.910 
Working point, #, gauss 1100 
Working point, 1. oer 


Beted BOL 


Licensing arrangements have beet 
made with several I S.A companie 


for commercial production 


Pushbutton 
Saga Again 
One of our macabre readers who, quite 
in character, is a devotee of Pushbutton 
Bertha (the darling of the digital and 


mnalog bourbon and 


Mickey 


ind let dowe regarding last month’s 


computer set) 


Spillane, is somewhat petulant 


tinal entry in Research Horizon 
‘Okey. okey.” he snarls querulously 
“so vou were flying back from your 
vacation, and an engine of your D¢ 
conked out 20,000 ft over the Rockies 
ind then what, bud? then what?” 
Dear Macabre Reader: Now, wouldn't 


you like to know? 


A.E.J. 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway 
Oakland 12, California 


DESIGNING FOR ALUMINUM PLASTER MOLD CASTING 


rl 

The process of casting molten metal in 
shapes closely approximating final de 
ired form is one of the oldest methods 
of reducing production costs. In recent 
years, the ancient art of sand casting 
has been supplemented by new mold 
ing procedures, each with its special 
characteristics and qualifications. One 
of these is “plaster mold” casting 


By this method, parts may be cast 
with the complexity, dimensional ac 
curacy and surface fineness of die cast 
ings, but without the extensive tooling 
required for die casting. 


Here are the most noteworthy ad- 
vantages of plaster mold casting 


1. Fine details, with surface fin 
ishes in the range of 50 to 60 
rms may be cast, with dimen 
sional accuracy at .005” for the 
first inch, plus .001” for each 
additional inch 


Sections as thin as 's.” may be 
cast, as may holes for tapping, 


mating surfaces, etc 


Good foundry control is pos 
sible with resultant uniform 
properties among castings and 
within a casting. 


Permeability of the plaster 
minimizes defects from gas en 
trapment 


Over-all cost savings result from 
reduction or elimination of fin 
ish machining and foundry sand 
control. Much of the process i: 
easy to mechanize 


Set-up time is moderate for 
high-volume production of uni 
form parts with low rejection 
rates and very low scrap loss. 


Many remarkable records in improved 
service and cost have been set by plas 
ter mold castings. In one example of 
converting a two-piece sand cast pho 
tographic accessory to a_ single-piece 
plaster mold product, unit cost was cut 
by more than 90‘¢ through simplified 
design and reduced machining. 


In another instance, which involved 
the bed plate of a precise measuring 
instrument requiring guideways of al 
most optical flatness plaster mold cast 
ing was attempted because of the in 
ordinate rejection rate from warpage in 
machining sand castings. With the pla: 
ter cast plate, machining was reduced 
to a light surface cut. This gave accu 
racy in flatness and parallel of .001 
across 18”, and cut rejection from all 
sources to less than 5% 


Comparable achievements have been 
recorded by many different parts and 


accessories producers: 


The aircraft and automotive indus 
tries consume great quantities of 
plaster cast cylinder heads, control 
components, hydraulic system parts, 


bearing retainers and other fittings 


Standard tools and hardware items 
for railroad applications commonly 
are plaster mold cast, with great uni 
formity and low cost 


The electric industries make use of 
springs, couplings, connectors, levers, 
sparkless tools, appliance parts, 
gears, sprockets, clutches, valve mem 
bers and similar accessories pro 
duced by plaster mold casting. 
Ornaments, locks, radar components, 
model train parts, plumbing supplies 
and surgical instruments are further 
examples of plaster molding versa 
tility 


The process of preparing plaster cast 
ing molds is essentially the same as for 
sand casting. A master pattern, or model 
of the aluminum part, is made with 
whatever accuracy the finished casting 
must reflect. For high-volume produc 
tion several master patterns may be 
used 


As in sand casting, the appropriately 
gated and vented pattern may be made 
in several pieces, as required for ex 
traction from the flask, and may include 
various cores and inserts. The mold, 
however, is made in a specially designed 


casting plaster rather than in sand 


Also as in sand casting, the plaster 
mold is used only once, being broken 
during removal of its casting. In some 
ipplications, very satisfactory large 
castings of aluminum are obtained by 
composite molds of sand and plaster, 
using the plaster for those portions re 


quiring high accuracy and smooth finish 


In preparing plaster molds, the mix 
ture of water and special plaster is 
whipped in a power mixer so as to en 
train tiny interconnected air bubbles in 
the slurry. This condition affords the 
high permeability by which gas entrap 
ment is avoided. Surface fineness of 
aluminum castings Is improved in pro 
portion to the thoroughness of air-mix 
ing. During this process, the volume of 


plaster slurry may increase by 50% to 
100% 








DESIGNING WITH ALUMINUM No. 21 (Continued) 


Kaiser Aluminum 





When the poured plaster has taken 
its initial set, the pattern components 
are removed, After hardening, the mold 
is baked at 250° to 300° F to insure 
thorough drying. Gas from residual 
moisture may cause undue casting po 
rosity and other defects 


Pouring of metal usually is by the 
gravity method. Care in avoiding spat 
tering and turbulence results in supe 
rior castings. Another quality assurance 
1s the low cooling rate in the plaster 
enclosure, which permits relief of in 
ternal stresses 


The solidified casting is taken from 
its mold by a simple shake-out tech 
nique similar to that for sand castings 


(2) (©) 
Bnet dln apt 


' CORE ! 


sr | 





Available Tolerances 


1. Across parting line, plus or minus 00° 
for first inch or fractior Add 001 for 


each additional inch 


? Between any two points generated by the 
mold and a core, same tolerances as in 


case | 


3 Between points in same part of mold 
003” for first inch or fraction. Add O01 
for each additionai inch 


4 Dratt of 2° is typical. Zero draft often i: 


possible 


). Maximum L/D 5, That is 
eter of core supported at one end should 


not exceed 5 times the 


maximum dian 


ore length 








A simple, plaster-molded aluminum section is 
illustrated above, with notes on typical coring 
and expectable accuracy. These statistics repre 
sent the standard findings of several major plas 
ter mold casting producers. Even greater accu 
racy may be attained by adjusting of pattern 
equipment after observation of prototype cast 
ings 
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The plaster also may be removed clean- 
ly and inexpensively by high-pressure 
water jets. 


In some aspects, a much greater de- 
gree of design latitude is possible with 
plaster-molded parts than with sand 
castings. For example, draft angles may 
be smaller because of the denser and 
more homogeneous mold material. The 


TABLE 1 


Physical properties offered by plas- 
ter molded aluminum castings are 
shown in Table 1, where several of the 
excellent casting alloys available from 
Kaiser Aluminum are tabulated. A 
notable feature of the plaster molding 
process is that these metal qualities are 
highly uniform throughout the casting 


Many metal products now manufac- 





TYPICAL PROPERTIES OF ALUMINUM PLASTER MOLD CASTING ALLOYS 





Alle “Tensile “Yield 
No y Strength Strength 
psi psi 


Feeding 


195 40,000 30,000 G G 
355 38,000 36,000 E E 
356 34,000 30,000 f f 


Pressure 
Ability Tightness 


Machin Weld. Corrosion — 
ability ability Resistance % in 2” 
E F G 2.0 
E VG VG 0.5 
E VG E 2.0 


Ratings: E, excellent; VG, very good; G, good; F, fair 





* In heat treated condition 


typical range of draft allowance is 0 
to 2°, with an average of about '/2° 
These mold qualities also allow use of 
sharper edges and smaller fillet radii 
than are possible with sand castings. 

The comparatively low cooling rate 
prevents concentrations of stress at 
these abrupt changes in contour 


It has been found that under condi 
tions of high-volume production, the 
efficiency of plaster molding is most 
conspicuous in aluminum castings of 
small or medium size, in the range of 
perhaps 14 pound to 15 pounds 

Strength limitations of the plaster 
molds affect the accuracy and the re 
jection rate of larger pieces, except 
those of simple form and minimum cor- 
ing. Smaller parts, on the other hand, 
may entail an uneconomic level of unit- 
handling 


tured by more expensive, less satisfac- 
tory processes are ideal for production 
in aluminum by the plaster mold casting 
method. The investment in equipment 
usually is moderate, and the required 
materials are available in quantity. The 
wide design experience of Kaiser Alu- 
minum engineers is available, upon re- 
quest and without obligation, to any 
manufacturer interested in this pro- 
gressive fabrication process. 


For immediate attention to your re 
quest for this advisory service, or for 
more detailed information, contact the 
Kaiser Aluminum sales office or dis- 
tributor listed in your telephone direc 
tory. Kaiser Aluminum & Chemical 
Sales, Inc., General Sales Office, Palm 
olive Bldg., Chicago 11, Illinois; Execu- 
tive Office, Kaiser Bldg., Oakland 12, 
California 


Kaiser Aluminum 


see our catalog in 


setting the pace—in growth, quality and service 


or write for copy 


Please send, without obligation 
series to 


NAME 
POSITION 


ADDRESS 


ciTy 


KAISER ALUMINUM & CHEMICAL SALES, INC 
Room 71072 Industrial Service Division, 1924 Broadway, Oakland 12, Calif 


the entire “Designing with Aluminum” 


COMPANY 
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in just 2 seconds... 


this motor completely “wicked” and lubricated... automatically! 


PERMAWICK 


MAKES THIS REVOLUTIONARY PROCESS POSSIBLE! 


PERMAWICK is the world’s first and only PERMAWICK has been conclusively 
lubricant that combines both wicking ma proved in the laboratory and in the 
terial and oil in a single fluid form. PER field, on hundreds of thousands of 
MAWICK is automatically injected under products now in actual use. Learn how 
pressure ... in just 2 seconds .. . and you can utilize revolutionary PERMA 
molds itself to fill and take the form of any WICK in your products and production 
size or shape bearing cavity. This remark- process. Send today for complete de 
able achievement now makes possible full scriptive brochure and free sample 
automation of sleeve bearing assemblies 
. eliminating all felt parts and costly 
hand insertions of these parts. In motors, 
PERMAWICK also eliminates vertical scav 
enger felts .. . permitting all angle mount- 
ings without additional components. PER 
MAWICK (85.7% oil) means twice the 
lubricant in the same space .. . greatly 
increasing product life and efficiency. : Ei td 


*A PATENTED PRODUCT BY 


S318 EAST OUTER DRive 
DETROIT B24, MICHIGAN 


DING BACK COVE 








WN.-5082 CELLS 
ON 5x 5x 4" ALUMINUM PLATES 
3-PHASE BRIDGE 





v 20 40 60 fo 100 120 
AMBIENT TEMPERATURE, “C 


NEW WESTINGHOUSE 
HIGH-POWER 
SILICON RECTIFIER 


*s5 
é 


Lv5 amperes d-c... - 


x 
™N 
Highest power silicon rectifying cell commercially 
available ... that’s the Westinghouse WN-5082! 
Ambient temperatures present no heat problems for 
these silicon cells—units operate in temperatures 
up to 175° C. Curve below shows forced air-cooled, . 
three-phase bridge ratings. 
rhis diode is ideally suited for railway, elevator, arc 
welder, battery charger and other industrial : 


high-power applicat ions, 


Production quantities are available immediately. 

lor more information on the WN-5082, or any other 
ilicon rectifier requirements, regardless of voltage 
and current, call your nearest Westinghouse 
apparatus sales office. Or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania, J-09004 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TOOAY! 
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AVCO makes 18,000 m.p.h. stand still 





Actual shock wave photographed 
through viewing port 
in Avco's Hypersonic Shock Tube. 


To speed development of an 


advanced Air Force missile system 


The Hypersonic Shock Tube, developed by Avco 
scientists and engineers, has provided an accurate 
“testing ground”’ in the search for metallic materials 
and aeronautical designs which will withstand the 
heat created by 18,000 m.p.h. speeds. The effect of 
such hypersonic speeds can now be observed and 
recorded on a stationary model in the laboratory. 


Already, findings of tests carried out in the “shock 
tube”’ have proven to be valuable contributions to the 
technology of advanced missile systems. 


New frontiers in research have thereby been opened, 
which will lead to many exciting new careers. 


EXCITING NEW CAREERS 
for forward-looking scientists and engineers. Avco’s 
long-range expansion—in missiles and all the 
physical sciences—offers unprecedented opportunity. 


Physical Scientists: Advanced degree preferred in— 
;Physics — Aerodynamics — Electronics — Metallurgy — 
Physical Chemistry — Mathematics 


Engineers: Electronic — Mechanical — Aeronautical — 
Chemical 


WRITE: Dr. Lloyd P. Smith, President, Avco Research 
and Advanced Development Division, 20 S. Union St., 
Lawrence, Mass., OR PHONE Murdock 8-601] 


vigior 


ELL LLL 


avco defense and industrial products 


combine the scientific skills, and production facilities of 3 great divisions of Avco Manufacturing Corp 


Research and Advanced Development; Crosley; Lycoming which currently produce power plants, 


electronics, airframe components, and precision parts 


Thrust plate 


thrusts and 


Oil-slingers 


recpage 
ible-« 


ipe ‘ 


ift pre 
nderneath 


prevent 


**Oil pump” groove on 

pre des continuous positive 

replacement of cooled, filtered 
bearing surfaces, thus 


ining maximum bearing life 


Wicking bands of 
special ‘ fine felt for 
giving up oi to oi pump in 
medium tex 

re circulating oil 

cooling surface of 

by capillary 

se felt for oil 


Internal fan dr: 

over aluminum bearing 

ing to draw heat av 

oil being re-circulated across 


inside bearing surface 


Sleeve bearings are babbitt- 
lined and steel-backed They 
are precision machined for 


accurate rotor alignment. 


Unique General Electric 
ontinuously bathes 


1/12 TO 1/4 HP 4- and 
6-pole, shaded-pole 













Shaded-pole motor bearing 
_ ftself with cool, filtered oit 


‘ Special “‘oil pump” on shaft plus oil impervious slingers 
permit “‘sealed-in” lubrication for MAXIMUM BEARING LIFE 



















In a continuous cycle, a cooled and filtered oil supply constructed to assure precise bearing alignment. Gen 
is re-circulated through unique G-E_ shaded-pole erous ventilating openings provide optimum cooling 
motor bearings. Oil is ‘‘sealed-in,”’ eliminating need for 





New cushion rings are firmly clamped in place and 
re-oiling and permitting maximum bearing life plus with bonded outer ring hold motor firmly in its base 
quieter operation. Just how ‘‘sealed-in’’ lubrication under rigorous shipping conditions; also provide for 
works is described in the illustration at the left quieter, vibration-resistant operation. 
“‘Sealed-in”’ lubrication on G-E shaded-pole motors is : . 
f bk ' Pressure-cast aluminum rotor and fan blades help 
just one feature that ma es these shaded po © motors dissipate rotor heat for cooler, longer life bearings and 
your best buy. Additional features of G.E.’s new 
. insulation. 

» 1/12 through 1/4 hp line of shaded-pole motors for 


' Short length of these new motors permits you to de 
larger fan drive ratings are: 


: ‘ ahs : sign more compact, better-looking products. Saves on 
Moisture-resistant resin insulation permeates every © I | 


; : ; ta your materials, t 

i crevice and air space in slots, and between windings y cies 
dries hard and durable. Three-way mounting is offered on this line of G-E 
Forced internal ventilation from aluminum fan blades shaded-pole motors: cushion end-rings, thru-bolts, 
means cooler operation for longer bearing and in resilient cradle bases. Also available are extra-high 






sulation life. bases, and Quick Clamp mountings. 

Shell-type construction makes possible a short, light EXPERT APPLICATION HELP from G-E engineers is 
weight, double-end ventilated motor helps increase available to you. For complete shaded-pole motor 
temperature differential between winding and bear service, contact your local G-E Apparatus Sales 
ings for longer life. Office. Or write for Bulletin GEA-6134 to Section 
Aluminum end castings of new design are sturdily 632-1, General Electric Co., Schenectady 5, N. Y 


: Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





SETTING THE PACE IN MOTORS FOR THE AIR CONDITIONING AND HEATING INDUSTRIES 


ssa%®D 


25 MHP TO 1/12 HP 15STO3SMHP2-end 1.570 16 WATTS 1/6170 1/2 HP, 35 MHP TO 1/2 HP- 1/610 3/4 HP, 
shaded-pole and perm. 4-pole, shaded - pole 4- and 6-pole, split-phase porm.-split-cap. capacitor-stort 
split cop. shaded-pole 










MOLONEY BUILDS 


Fong Ue ond gat efi 


into Class H Transformers... 
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Yo" Type 3 Quinterrabord being placed be- 
tween the legs of a Class H transformer where 
it acts as a phase barrier. 








Ya" Quinterrabord yoke insulation between yoke and 
high voltage winding. Moloney perforates it to allow 
circulation of nitrogen gas for cooling. 1/32” Quinter- 
rabord is used as frame insulation (not shown), 


ewe J-M Quinterrabord Type 3 
Electrical Insulation 
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In keeping with the trend toward under continuous high temperature lasting dielectric strength. As in- 


higher temperature operation of ele 


Moloney Electri 


Loui ; 


or overload stalled, it is not cured so remains 


trical equipment Type 3 Quinterrabord is a speci somewhat flexible. Then, when sub 


Company, St 













Missouri pro 
vides the ultimate insurance against 
J-M ‘Type 3 Quinterrabord 


Incorporated in sealed nitrogen filled 


failure 
transformers, the lasting insulation 
value of J-M Type 3 Quinterrabord 
insures long life and efficiency with 


no possible chance of shorting out 


JONWE MANYIL 





ally processed sheet of highly puri 


fied asbestos fibres, subsequently 


treated with silicone. This treatment 
insures mousture and corrosion re 
sistance. Free from impurities, 
uniform in texture and thickness, 
Quinterrabord has 


high pyrolysis 


resistance (thermal stability) and 


jected to increased temperature and 
pressure in operation, curing takes 
place with a resultant increase in 
mechanical and electrical properties 

Folder EL-89A gives the complete 
story. Write Johns-Manville, Box 
14, New York 16, N. Y. In Canada, 


Port Credit, Ontario. 


M Johns-Manville ELECTRICAL INSULATIONS 











iMaitory| 


Built for heavy duty service, 


th witch can control cycle 
from JO minute lo 6 how 

feature lerminal cde qn 
fhal save assembly time om 
your production line ! 
designed to meet { lL, nds 


frial control landard 





fconomical Mallory ‘Timer Switch 
Controls ‘Two 30-Ampere Circuits 


7: 
RY THIS NEW Mallory timer switch 
in your heavy duty circuits. It is espe 


Terminals can be supplied in any de 


red combination. Standard design 


cially designed for switching motors git ’ quick-connect tab witl 
up to two horsepower, time-cycling of crew type adapter. Hach terminal 
electric ovens, controlling electri: a one-piece spring with two tabs, con 
driers and similar applications structed so that there are no soldered 


Simple and economical, it has few mo oints, no rivets Carrying current. Ih , 
ing parts...all amply sized for long, design eliminates need for dummy ter 
trouble-free service; uses rugged per minals, simplifies connections. Interna 
manent magnet motor bussing can also be supplied, in simple 





one-piece design with three terminal 
Versatile. It controls two circuits nomi : I sal 


nally rated at 20 amperes, 250 volt he switch is enclosed, light-weight 
.can be used at ratings to 50 am and compact easil mounted flush Choice of Motor Position 
peres by using specially developed sel! on panel by three self-threading screw 
1 . . e \/ Hor mounting can te hehind 
locking screw-type terminal adapter Like all Mallory timers, its perform , 
hie witch hou ng, a hown ii 
Dependable. High contact force, com ance is based on years of experience in thy tilts ! top of page 
bined with self-cleaning wiping action designing and making precision-built 
| 6 ! p ; ; . r along de of the hou mg 
assures positive make-and-break, long witches for leading appliance manu 
; : f I hown here phichevel 
contact life. Spring action contact de facturers. Write today for complet 
hest fils y ve wluct 
sign gives fast opening, ends danger data and for a consultation or ou “ , , " 
of sticking specific product application 


Expect more...get more from 


Serving Industry with These Products PR. MALLORY & CO. inc 


Electromechanical— Resistors « Switches « Tuning Devices * Vibrat 
Electrochemical—Capacitors ¢« Rectifiers * Mercury Batteries 


Metallurgical—Contacts ¢ Special Meta « Welding 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 


INDIANA 











Ask for Stackpole 
drawing for 
detailed packaging 
specifications 


PRODUCTION EFFICIENCY 


Conservatively rated at 70°C. 


on your assembly lines 


Low noise level. 


FIXED COMPOSITION 


Unsurpassed humidity protection. 


Easy-to-solder, firmly 


anchored leads. Electronic Components Division 


STACKPOLE CARBON COMPANY : St. Marys, Pa. 


Stackpole Fixed Composition Resistors are stocked by leading parts distributors 
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research, ing equipment and magnetic amplifies 


controls developed under one, coordinated 
quality research, development and manufacturing 


program, The result... precision and de 


control, pe ndability be yond what today’s plane s and 


missile S actually call for, operating charac 


and teristics ready for electrical and electroni 


ce mands still on the draw ing boards. 


pre-flight There’s a LEACH 400-cycle motor- 


generator set for virtually every applic ation 


7 checkout whe re re cular line powel! must be changed 
| 











| 

| Accurate device output demands accurate 

| power input, and in 400-cevcle equipment - 

| vital in today’s aircraft and missiles —accu- 

| racy is everything. For the precise input 

| power needed in designing, manufacturing 

and checking out of modern avionic systems, 
. it’s a growing habit to buy LEACH (INET 

Palmer) 400-Cycle Precise Power... omplete 

| par kages, ready to “plug in.” 

, for Every LEACH (INET-Palmer) 400-cycle 

| 

| 

| 

| 

| 

| 


unit is designed as a system, with both rotat 
to closely regulated, stable 400-cycle fre 
FOR THE FLIGHT LINE. . .Completely 


quency These standard models share the 
same high electrical performance standards 
. only the physic al arrangements are vari d 


| for maximum utility... 


STANDARD PERFORMANCE SPECIFICATIONS 
all models 


Ratings 3-phase : 5 to 125 KVA @ .8 PF 

l-phase:3to 85 KVA@ &PF 

Output Voltage... 115/200 or 120/208, 3-phase, 4-wire 
115 or 120, single phase 


portable, trailer-mounted sets Input Voltage... ....440 volts, 60 cps, 3-phase (220 or 
weatherproof, vibration-resistant 220/440 optional) 
capable of traversing rough terrain Overload Rating 125% for 3 minutes 
without loss of accuracy. ..more than 
i match for the accuracy demanded Regulation 
by today’s and tomorrow's avioni Frequency. ..400 cps +0 cps with 60 © cps input 
systems. Offered in ratings from 5 to Voltage £1% (*%% optional) 
LOO KW ( 3-phase } . c 
Recovery Time to 20 KVA — .150 sec 
— 20 to 50 KVA — .200 sec 
62.5 to 125 KVA — .250 sec 
8 30 Voltage Dip or Overshoot less than “4% 
Sate ,¢ ‘ Voltage Modulation less than “4% 
Frequency Modulation less than 4% 


‘ao ia nm 


Lae § | Phase Balance 4% max. voltage deviation from 
4 & we the average with one-third rated current on one 


+ i. ~ phase and no load on the other two 

Wave Form 3% rms total harmonic content 
FOR THE PLANT.. . Control element FOR THE LABORATORY.. Compa t (2% optional) 
in a floor-standing cabinet motor single-cabinet units with all rotating : 
ind 400-cycle alternator rigidly dow equipment and controls on a single Basic Design rotating field 
cled to separate structural-steel bass rigid base which may be caster mounted 
Available in ratings from 50 to 100 or easily moved by fork-lift truck Complete specifications are listed in Leach’s new 
KW (3-phase ) Available 5 to 40 KW (3-phase). brochure on 400-cycle motor-generator sets. Send for 


your copy today 


ee 
LEACH CORPORATION | INET-PALMER DIVISION 


4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 





DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 


READER INQOUIRKY SERVICE CARDS, PRECEDING BACK COVER 
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meet the need for 


permanent 


electrical 
insulation 









For sustained electrical insulation in the presence of 
heat, flashover, chemicals and acid fumes... you can 
depend on Electrical Porcelains. 

A compound of inorganic materials—various types 
of clay, feldspar, and flint—fused in the kiln— 
Electrical Porcelains stand up under severe service 
conditions. They do not lose their inherent electrical 
insulating properties. 

Repeated flashover, for example, does not injure 
Electrical Porcelain. Arcs over porcelain do not leave 
carbon tracks. The softening temperatures of 
porcelains are between 2500 F. and 2700 F. 

Electrical Porcelains are inert to most chemicals and 
corrosive vapors. This means that parts may be 
placed in proximity to soldering or brazing without 
danger from flux vapor absorption. 

Design flexibility—the matching of properties with 
specific application requirements—is provided by a 
wide range of special formulas. Any of the companies 
listed below will be glad to consult with you on 
your insulator problems, preferably before designs 
are finalized. 






Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 









THE AKRON PORCELAIN CO 





THE CERAMIC SPECIALTIES CO aaa we ate meet €ast vere 





THE COLONIAL INSULATOR CO 94 





KNOX PORCELAIN CORP «wox 





NEW JERSEY PORCELAIN CO wew RK AVE AN “ TRENTON SA 





PORCELAIN PRODUCTS. INC w 





THE UNIVERSAL CLAY PRODUCTS ¢ 





APPLETON ELECTRIC 





Why APPLETON “ST” Series 
Connectors Are Better 


A 8 ¢ 
4 o ‘ att a 
vee wr peer 
Be ! oie o 


Precision turned compression nut (A) slips 
over liquid tight conduit. Brass Ferrule 
(B) screws into conduit with sleeve cov 
ering conduit. Tightening compression nut 
onto connector body (C) provides a posi- 
tive seal and ground between flexible 
conduit and connector 


rae 


sa 
” 


Cross section of completed connection 
shows how tapered end of nut compresses 
ferrule wall seals perfectly and gives 
positive ground between conduit and con 
nector 








COMPANY =: 


The Only Fittings of Their Kind... 
Provide Positive Wiring System Protection 


APPLETON “ST” Series Connectors have an exclusive brass 


ferrule, and unique construction tO Make it your best connector 


buy for use with liquid tight flexible conduit! Nothing to come 
loose, deteriorate, crack or break. APPLETON “ST” Series Con 
nectors stay tight 


. positively exclude liquids, fumes, chips, 


shavings and other foreign matter from electrical systems. Rec 

ommended by many electrical engineers. And, since the threaded 
brass ferrule screws in and crimps on there is a perfect seal and 
permanent ground maintaining voltage in ground circuit un- 
failingly within 10 millivolts drop. “ST” Serie 


one more reason why APPLETON is 
TODAY, MORE THAN EVER... 


Connectors are 





"Patent Applied for 





Outlet Boxes 


eee OT ee 





Chicago 13, 


Malleable tron 
Unitet Fittings 


itt ie 














LV . J 
302 STAINLESS CASE é 


& Ca oe 










TRANSFORMER 
4750 












xt 
MAGNETIC. BONE RECEIVER 





wy @ r1 ' 
a ‘soon . . 
for ‘ 
HEARING } 
AIDS 
or 
RECORDING 
HEADS 


or ANY MAGNETIC MATERIALS JOB... 


You can re/y on Core materials like bility alloys such as 4750, Mumertal, 
the Allegheny 4750 components tlu Permendur, et 
trated above, in your receivers, record Our service on these materials also 
‘ ing heads or microphone assemblie includes complete facilites for che 
Whitt for > at. oS In fact, whether your equipment ts fabrication and heat treatment of 
mall ofr large the extfa broad line laminations (For users of electrical 
Yyou/y Copy of A-L magnetic materials will solve sheets and strip, our lamination 
- your magnetuc core problems. It in know-how is a real bonus value’) 
MAGNETIC cludes all grades of silicon steel sheets Eicher way, we ll welcome the 
MATERIALS” , ofr coil strip, as well is Allegheny chance to serve you Allegheny Lu tlum 
Silectron (grain-orented silicon steel), Steel Corporation, Oliver Buildin 
ind a wide selection of high permea Pittsburg) . Pa 


Thu 


data on 


netic 


cal elect iF oys. I crate i tl STEELMAKERS to the Electrical Industry 
wouss er wee | Allegheny Ludlum x2: 
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VARTEX 


Tapes/ havihg exceptional elo gatio 
or taping, harnessing ikregula 
wires. Phygical abe 


Other Vartex Products 















THERMALEZE- 


A PROVEN CLASS “B” FILM WIRE! 


Dielectric twist performance establishes Thermaleze 


as Class ‘‘B’’. » 
Suitable for Class “B”’ insulation system designs. 


Over seven years’ practical experience in coils, 


motors, and trarms!ormers. 


Essential balance of mechanical, chemical! and 


electrical properties. 


Any time magnet wire is your problem, consult Phelps Dodge 


for the quickest, easiest answer! 





FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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AGED DIELECTRIC TWISTS 


Thermaleze vs. Conventional Class ‘“‘A"’ Wire 
AIEE Procedure 


105°C — + 130-135°C 


“EQUIVALENT LIFE LINE 


“ 
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TEMPERATURE °C 


NEMA twist samples aged in oven at various 


temperatures following AIEE aging procedures 


FORT WAYNE, INDIANA 





correct compression 


. i. Correct gasket compression is also assured with the 
Effective Sealing right cork-and-rubber composition, Each cork-and 
rubber material combines precisely controlled 
. amounts of truly compressible cork and non-com- 
with confined pressible synthetic rubber. As a result, a cork-and- 

rubber gasket can provide a pre-determined degree 


of compressibility to handle the required flange load. 


resilient gaskets 


typical applications 


Pypical of the metal-to-metal sealing jobs done by 





cork-and-rubber gaskets is the instrument housing 


In order to seal a imetal-to-metal joint effectively a 
rasket must meet at least two basic requirements. It 
intast completely fill the recessed gasket channel to 
provide maximum contact with the mating flange 

and it must be able to be compressed sufficiently 


to prevent leakage of the sealed medium 


cork-and-rubber gaskets . | 
Both of these needs can be met with gaskets cut \ TLL 


ee , ATK 
BY 


kets are used, either relief must be provided for 
ideflow, or the gasket must be cut so that its volun : 
does not exceed that of the cavity. Also. the initial 
hape of a rubber gasket must permit 20) per cent 


deflection when the joint is closed 


ange shown in Figure | Completely confined the 

cork-and-rubber gasket prevents leakage of the lubri 

cating oil and permits pertect alignment of the years 

In Figure 2. flat Hanges were adapted to metal-to 

metal sealing by the insertion of an annular shim 

Here, the cork-and-rubber gasket compresses to form 

pe lee a tight seal without tending to flow out of position 
Catal 


| Pha high pressure metal to metal flange shown ih 


i atedial 
ae 

aA Figure 3 utilizes a stop to prevent blowouts. By com 
S cadntielinednalial 


Y rey pletely filling the confined channel! cork and rubber 


maintains a tight seal 


SEND FOR 24-PAGE GASKET DESIGN MANUAL 


Youll find other useful information on 
the design and use of gaskets in the neu 
Armstrong Gasket Design Manual. W rite 
for your copy to Armstrong Cork Com 
pany, Industrial Division, 7110 Ingersol 
Street, Lancaster, Pa. kor information 
filling the channel on all Armstrong Gasket Materials, see 


Sweets product design file 
lo fill aa ¢ han | compl te ly cork and rubbs ! vaske ts 


ire cut to full channel width and, ce pe nding on thei 


degree otf compressibility from 125 to LS times A 
channel depth Because these cork and rubber Vas mstrong 
kets actually decrease in volume under load, they do 


not require relief for sideflow or excessively clos GASKET MATERIALS 


rasket and metal tolerances ... used wherever performance counts 
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FINGRIP 


—the strip terminal with greater gripping power 


Get stronger, more uniform and faster low-cost wire 
terminations with the new Burndy FINGRIP. 

Unlike ordinary terminals of this type, FINGRIP, with 
strong, gripping finger-like construction, gives not 

two, but four individual gripping actions with the 
pressure evenly distributed over the large contact area. 


A dimpled catch in the rugged, solid back of the 
FINGRIP provides a ratchet, locking action which 
maintains a consistently uniform pull-out value 
even after the connection has been made and broken 
many times. Stronger, better conductivity 

joints are assured by double snubbing action of the 
exclusive wave-type indents. 


. 
: 
NORWALK, CONNECT. - TORONTO, CANADA - OTHER FACTORIES: i 


‘RD PRECE 


© Finger-like grip 


grips stronger 


© Pressure distributed 


over 5 points 


® Ratchet catch increases 


Gripping power 


® Double snubbing action 
of wave-type indents assures 
high pull-out strength 

for solid or for 


stranded conductors 


® insulation grip 
accommodates all types 


of insulation 


speed and uniformity 


Installation presses for 
Fr INGRIP terminals operate as 
swiftly as stripped wire ends 
can be fed. Insertion of the wire 
automatically actuates the press 

no levers, no pedals are 
needed. This speed plus the 
structural method of maintain 
ing pull-out values offers new 
production advantages and 


economies, 


6198 


, CALIF., TORONTO + EXPORT: PHILIPS EXPORT CORP 





It’s easy to handle the new 
Westinghouse 48-frame motor 


These five big mechanical advantages prove it! 


Up to 35 pounds of pull will not disconnect the line cord on this new Westinghouse 48-frame motor. 
A built-in strain relief, one of this motor’s many mechanical features, was designed with you in mind. 

The mechanical advantages you get with the new Westinghouse 48-frame simplify your product 
design problems. They help speed up your assembly—make it easier and less costly. And they assure you 
of the permanent dependability you need and require to help make your product better—more salable. 

For more information on the mechanical and other advantages of the new, lighter, more compact 
Westinghouse 48-frame motor, contact your nearby Westinghouse sales engineer. Or, write for descrip- 


tive bulletin DB-2801 to Westinghouse Electric Corporation, P. O. Box 566, Lima, Ohio, J-03030 


Y 


POSITIVE CONNECTIONS are assured 


with the Westinghouse built-in strain 
relief for line cords. Fasy-to-get-at 
knockout permits quick threading of 
conduit inte spacious terminal box. 


SIMPLE CHANGE of voltage and rota- 
tion is possible with easily accessible 
plugs on a moderao terminal board. 
Motor’s versatility materially reduces 
stocking requirements. 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TELEVISION AND RAD/O! 


HEAVY FRAME with machined fit for 
end brackets assures positive align- 
ment. Absence of “Swiss-cheese” 
vents in solid frame protects windings 
against liquids or dirt. 
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WELDED FOOT provides an absolutely CONTROLLED CONCENTRICITY 


rigid mounting—assures accurate 
control of shaft height. Rigid or resili- 
ent mounted, these new motors can 
be operated in any position. 


through use of centerless ground shaft 
and dynamically balanced, aluminum 
die-cast, skewed rotor assures even 
torque and extra-quiet operation 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





need quick service 


on TIMERS 
for automatic \ 
control ? 


The more automatic control problems we get, the better we like 
it. For while it’s true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time 

If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for you. 


That's the way we grow — and we like it 


We manufacture a complete line of timers in these 4 broad classifications: 
TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 


Re-Cycling Timers 


iD aa ae eC a baa INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry re 1411 McCARTER HIGHWAY, NEWARK 4,N. J 
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in magnetic seals, too 


CRUCIBLE PERMANENT MAGNETS 


mean Maximum energy—MinimuUM size 


The consistently higher energy product of Crucible 
Alnico magnets allows smaller parts — greater com 
pactness in special applications like this magnetic 
shaft seal. What’s more, the superior corrosion and 
wear resistance of Crucible Alnico insures far 
greater service life. 

You can regularly get Crucible permanent 


Alnico magnets sand cast, shell molded, or invest 
ment cast to exact size, shape or tolerance require- 
ments... and in any size from a mere fraction of 
an ounce to hundreds of pounds. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa 


first name in special purpose steels 


Crucible Steel Company of America 
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NEW ve 


CUT TING FASTENER 


T.C.F. for 1/8" stud shown actual 
size. Also available for 3/16" stud. 


T.C.F. for 1/8" stud with 


plastic sealer. 





MONADNOCK MILLS poy Cc i ri 
SUBSIDIARY ma e : als 
seater eld " aoa 


THREAD CUTTING FASTENER 










What's this 


IBM ENGINEER 
doing 


50,000 feet up? 




























Up where the earth's curve shows, you'll find IBM electronics 


engineers checking the operation of airborne computers. 


But the thrill of riding a B-52 is minor, compared to the 
4 





adventures of the mind that await the creative engineer at IBM’s new 
Airborne Computer Laboratories at Owego, N.Y. 


4 Here you'll find the ‘last word” in advanced facilities 
the most stimulating assignments—the greatest opportunity for 


professional advancement anywhere, 


If you possess experience in any one of the following areas 


digital and analog computer circuitry and design transistor 
circuitry electronic display systems microwave theory and 
| Write, 
wave guide design component application and evaluation outlining your background and 
electronic packaging power supply design vervo and servo interests, to: A. J. Page, Room 
if) Airbort Computer 
control systems optics technical writing field engineering wens pone 
Laboratori International 
inertial guidance systems production engineering Busine Machines Corpora 
applied research mathematical analysis computer programming tion, Owego, N.Y 
logical design then, in terms of your professional growth 


IBM Laboratories at Endicott, 
you'd be wise to investigate IBM Owego, Poughkeepsie and 


Qualified applicants will be immediately entitled to all Kingston, N.Y., and San Jose, 


California 
company-paid benefits and moving and traveling expense 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 


MILITARY 
PRODUCTS 





MILITARY PRODUCTS 








Meet the NEW 


DALOHMI | 


Three new additions to the line of 


® 


America’s finest precision electronic components 








PAT. PENDING ° 


Wire wound, high temperature, 


humidity proof, ruggedized, 


meestez’@ DALOHM A10-W-TRIMMER POTENTIOMETER | 


The culmination of four years of research and development, Dalohm A10-W-Trimmer 
is designed to meet the ever-increasing requirements of MIL specifications such as 
MIL-E-5272A and MIL-R-12934. It provides precision adjustment in critical electronic 
circuits under extreme environmental conditions. It has an extended winding surface 
and assures high precision resolution without sacrificing sub-miniature design. Size is 
220 x .310 x 1.250; weight is 2.25 grams 


* Resistance values 10 ohms to 50,000 ohms with standard tolerance of 5%. Power rating 
0.8 watt. Temperature coefficient of wire 0.00002/Deg. C. Other resistances, tolerances, 
and leads available on special order. 


* Completely sealed. Housing is of thermosetting, glass filled material with heat resistance of 
200° C continuous. Precious metal plating on all metal parts to eliminate corrosion and 
electrolysis. Air evacuated and replaced with silicone grease to eliminate breathing, moisture, 
dirt, oxidation and undesirable vibration characteristics. 


* Unique new type sliding contact assures continuity at high vibration levels and eliminates 
slider to lead screw damage. 


* Unique safety clutch prevents damage from over-excursion of trimmer adjustment screw. 
* Unit holds set resistance values—internal units have nearly identical coefficients of expansion 


* Mounting flexibility provided by two + 2-56 mounting screw holes for either stacked or 
multiple arrangements. 


6 OCTORER 19 PLECTRICAL MANUPAG (KRING 





—6hTWINS.... 


: Hermetically sealed, 
moisture proof, ruggedized 


mare-teized DALOHM DP-12 POTENTIOMETER 


for critical electronic circuitry—built to surpass JAN-R-19 


- Dalohm DP-12 potentiometers are completely protected from arctic 
_ cold or tropic damp, from shock, vibration, salt-laden air and ultra- 
high altitude. The mechanism, winding and contacts are unaffected 

_ by atmospheric conditions outside the unit and are able to give the © 
performance under extremely adverse conditions. 

Powered at 4 watts, the DP-12 has a power rating of 100% at 40° C, 


_ derated to 0 at 125° C. Housing and shaft are made of black ano- 
dized aluminum with the back plate of corrosive resistant alum- 


_inum. The unit is designed for back panel mounting with integral 
ees 


range is —55° C 
* Jo.128" C. Minimum retettone! Ife ie 25,008 mechenical cyelon 


‘ANCE RANGE—Standord resistance range is 100 ohms to 
standard tolerance of 5%. (Other ranges and tolerances 
available on special order.) 
© PRECISION WINDING—Dalohm resistance winding gives excellent linearity 

with 0.5% 


i 
| © Temperature coefficient of the wire is y- Con valves of S00 ohms 
| and ot paltey FA lege nga rail py ! 
ie 1,000 VAC up to 000 megohms, minimum, — 


ee ee 





US Patent No 2596503. British Patent No 678511 Also Patented in Canada 


and their power packed little brother... 


Wire-Wound DALOHM PH-25 
POWERH OUSE RESISTO R Write for bulletins on these and other 


Alon 
("Rn 





Here is a rugged new resistor for panel mount- 
ing. Like all Dalohm resistors, it is carefully 
designed and skillfully made for all applica- 
tions where equipment must survive the most 
severe environmental, shock, vibration, tem- 
perature and humidity. Coated with special 
silicone material and sealed in black anodized 
finned aluminum housing, Type PH-25 is im 


pervious to moisture salt ions, vapors and 
gases 


equipment, including wire wound 
resistors, deposited carbon resistors 
and collet-fitting knobs 


DALE PRODUCTS, INC. 


1306 28th Ave., 
Columbus, Nebraska, U.S.A. 





* Resistance ranges from 0.1 ohm to 15,000 ohms with 
tolerances of .05% to 5%. Powered at 25 watts R yg 

Inductive winding; temperature coefficient of wire 

0.00002 Deg. C. 

Applicable MIL specifications: Applicable paragraphs of 

MIL-R-26-B and MIL-R-18546-A (Ships) 


Two terminal lugs; 1'4-7 lock nut furnished as 
standard equipment 
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... but when you need a 
FRACTIONAL H.P. MOTOR 


=| Consult Faxco Fiut 


When it comes to motors with ratings of 1/500 to 1/4 
h.p. (small centrifugal blowers, too) Fasco sees all 
... knows all! One of the Fasco models now in pro- 
duction will probably solve your problem perfectly. 
If not, Fasco design and production know-how will 
create one that does. And remember . . . Fasco qual- 
ity, dependability and long-life ...so important to 


YOUR reputation ... costs no more. 
< Every designer who speci- 
fies FHP Motors needs this 
new FASCO Catalog. A 
' copy is yours for the asking 
| TAY a es UOC L 
HORSEPOWER 


FASCO INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 








Composite view of the three FASCO plants .. Ree, 
located in Rochester, N. Y., and Fayetteville, N.C. 
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HALF A MILLION 


“VARIATIONS ON A THEME’ 


Industry writes the score—to the tune 


of nearly four billion dollars worth 


of products a year using Torrington 
¥ : air-impellers. 
The research and development 
necessary to meet this tremendous 
demand is responsible for upward 
of half a million design variations of 
Torrington products ...nice 
music when you have a 
| tough problem. 
, PF If you are a design or 
production engineer, our 
exclusive engineering laberatory 
facilities—and our product 
engineering experience —are 
directly available to you for the 
’ ; solution of air moving problems 
related to your products. 
. ‘ 


Simply write or call us, or your 


nearest Torrington representative 





«’ 


THe 


TORRINGTON 


MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA: OAKVILLE, ONTARIO 
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NEW-a complete line of 
socket screw products 


HOW NYLOK® LOCKS: 


BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male AFTER REMOVAL. "Plastic memory” of pellet has expanded impressed 
threads. When assembled, female threads will be impressed into it Pellet threads to greater diameter than screw threads Screw can be used 
locks effectively whether the screw is seated or not repeatedly. In use, “memory” keeps threads tightly locked 
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self-locking UNBRAKO 
that won't work loose 


They simplify design and 
save production time 





UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking. 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 

You save production time when you build a — enee SSeS a Om ere 
products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 

Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz- 
ing on mating threads. They successfully 
withstand temperatures from —70° to 250°F, 


And, on properly seated screws, the pellet Socket pressure plugs. Standard Socket set screws, All standard point 
: . sizes ie to 1% in, types. Standard sizes #6 to 1 in. 
acts as a liquid seal. 











Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 
distributor. Technical data and specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD Pressed Steet Co., 
Jenkintown 9, Pa. 


*7.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 





Fiat head socket screws. Standard Button head socket screws. Stand- 


JENKINTOWN PENNSYLVANIA sizes #6 to VY in. ard sizes #6 to % in. 
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IS THE WORD FOR 


FARING 


T. NICE line of ball bearings includes 
over 750 sizes and types of standard bear- 
ings and more than 2500 “specials”. This 








provides a wide range of precision, semi- 
precision, and unground bearings available 
to the product designer. If a new “special” 
is the functional or economic answer to the 
problem, NICE engineers can design a 
bearing that will be exactly right for the 


particular application. 












No. 7061 Spindleless Attachment 
For Spool Winding 
On Textile Machine. 


No. 7069 Tape Guide 
Roller For 


Business Machine. 
"1600" Series Precision and "3000" 


Series Unground “Precision Type”, 
Composition Sealed 


COMPANY 


ENNSYLVANIA 
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NeW Waw-A-rrovc: Control Panels 


General Electric announces new program for 


packaged machine control 


Pan-A-trol panels have been announced 

by the General Electric Company as the 

focal point of a new program for packaged 

machine control. This program features 

improved service for you, in engineering 
f assistance, design, manufacturing and 
f shipment of packaged machine control 
Pan-A-trol panels are applied to a-c ma 
chines with a maximum rating of 200 
horsepower, 600 volts. 


7“ en ee 


LOCAL AND FACTORY ENGINEERS will 
work with you in developing circuit and 
panel design for your specific machine 
requirements. General Electric has en 
larged its staff of Pan-A-trol engineers to 
provide you this engineering assistance 


UNIT DESIGN of Pan-A-trol panels com 
bines circuit design, device selection and 
arrangement into one co-ordinated pro 
gram. The Pan-A-trol nameplate dis 
tinguishes panels with the engineering 
design, quality construction, and neat, 
® 3 compact appearance required for modern 
machine design 


ENLARGED MANUFACTURING FACILI- 
TIES with skilled employees and the latest 
manufacturing methods assure faster fac 
tory service and prompt shipment of 
Pan-A-trol packaged control panels 


GENERAL ELECTRIC FIELD SERVICE FA- 
CILITIES back every Pan-A-trol panel 
General Electric service engineering per 
sonnel, and nationwide warehouse facili 
ties assure your customers of fast, depend 
able service when required 


Contact your G-E Apparatus Salesman 
and see how you can benefit from this 
new program. Also, write for bulletin 
GEA-6334 for the details of Pan-A-trol 


panels (68 





*Trade-mark of General Electric Company 


TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 
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Designers 


New ¢mamaze (l-c motors give the 
machines you build greater output 





To meet modern industrial needs for 
faster, more automatic, more continuous 
production, General Electric has de 
signed an entirely new direct-current 


motor the d-c Kinamati 


Now, a 


direct-current motor has been designed 


Designed for Automation 


for the modern job it has to do either 
as individual motor drive or in regulat 
ing systems. The new General Electric 
d-c Kinamatic motor supplies the wide 
speed range and versatility required for 
today’s manufacturing methods. It is 
designed for the close control of ma 
chines and split-second timing of proc 
esses essential to higher output 


Accelerated Production The new d- 
Kinamatic motor will modernize your 
equipment, give it increased power, 
higher speeds, greater output capacity 
With the quicker 


Electric Kinamatic motor, your ma 


acting General 


chines will process a greater variety of 
products .. . faster easier and 


with less maintenance and spoilage 


More Powerful By 


vanced design with improved materials 


combining ad 


and manufacturing techniques, General 
Electric engineers have packed more 
power into the entire Kinamatic line 
The powerful Kinamatic motor, with 
new stamina and durability, is ready to 
become one of industry's most effective 
weapons for keeping costs down, for 
meeting competition, for boosting pro 
ductivity levels 

Convenient, easily adapted acces 
sories and modifications add even 
greater versatility to Kinamatic motors, 
often reduce need for ‘‘specials,’’ permit 
switching motors from one application 
to another to reduce spare-motor and 
spare-parts inventories. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355 


tTrade mark of General Electric Co 





Vacu-Sel tectifiers reduce 
design space by 50%, cost less 


Because Vac-u-Sel rectifier cells can be 
operated at higher current and voltage 
ratings and still provide the same life 
expectancy of ordinary selenium recti- 
fiers, a stack for a given application can 
be assembled using fewer and smaller 
cells. This can result in a size reduction 
up to 50% and at an appreciable 
savings. 

If you need longer life, greater de 
pendability, and better performance, 
you can operate the Vac-u-Sel rectifiers 
at their handbook ratings. This will give 
you a life expectancy of up to 80,000 
hours which is about !4 more than is 
available from most ordinary selenium 
rectifiers under the same conditions 

G-E design engineers are able to 
accurately predict the output and life 
characteristics of any Vac-u-Sel model 
number. With this in mind General 
Electric has developed a special Appli 
cation Manual with which you may 
design your own rectifier stack to meet 
the exact requirements of your applica 
tion. In this manner, you can select 
what you need in terms of life expect- 
ancy, performance, size, and cost. What 
is more, over 17 years of experience with 
selenium cells manufactured by the 
precisely controlled vacuum process will 
aid you in designing toward predictable, 
continually reproducible performance 
Write for a copy of Application Manual 
GEC-1330. +key. trade mark of General Electric Co 


GENERAL €@ ELECTRIC 
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New enclosed coolant pump motor 
keeps out dirt, metal shavings 


Pal 


Designed especially for driving machine 
tool coolant pumps, this new General 
Electric fractional-hp motor is totally 
enclosed, non-ventilated to minimize the 
danger of damage from dirt and metal 
particles and to assure dependability of 
operation 

For long bearing life, the motor has 
large grease reservoirs, which assure a 
supply of a new, moisture-resistant 
grease for up to 10 years. In addition, 
the motor can be mounted horizontally 
or vertically. Available in ratings from 


', to 44 hp. See GEC-1353 


Drum switch assures you easy 
installation, reduced maintenance 


General Electric's 
complete line of 
drum switches are 
especially designed 
for starting and 
intermittent oper 
ation. They can be 
used with magnet 
ic line starters to 
provide under 
voltage and over 
load protection, 
limit switch con- 
trol, or interlock 
ing with other 

drives 
Combination knockouts simplify con 
nections from bottom, back, or sides 
on conduit boxes. Finger contacts can 
be reversed after one side is worn so 
that the second side is completely used 
before replacing. Compensation adjust 
ment for finger and segment wear is 
easily accomplished with a screw driver 
For drum switches, check GEA-6307 


READER INQUIRY SERVICK CAKDS, PRECEDING 
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Low-speed synchronous inductor motors 
provide versatility, long life 


Use these General Electric fractional-hp 
motors for high torque, low synchronous 
speed applications requiring frequent 
starts, stops, and reversals. Because the 
input current is nearly constant for 
various load conditions, these motors 
can be stalled continuously without 
damage from overheating. Only one 
moving part and _lubricated-for-life 
bearings mean long life and low main 
tenance on your applications 


Available in two ratings, 75 oz. in 
continuous at 40 C and 150 oz. in. inter 
mittent for '4 hour at 55 C, there are a 
number of models from which to choose 
These are used on motor-operated 
valves and rheostats for remote or auto 
matic control, and on industrial process 
timers. Sufficient torque is developed to 
operate cams, levers and other devices; 
often replacing a second motor. Low 
speed and rapid deceleration have en 
abled it to actually replace the gear 


Type SMY Motor, 54-frame 


brake motor as a film-wind drive on an 
automatic camera and on a tape dis 
pensing machine. Using a special cir 
cuitry has made possible step motor 
operation —-moving a definite number of 
degrees for each power impulse ap 
plied for computer and metering ap 


plications. Write for GEC-1294 


Compact SB-1 switch gives you long service life 


The Type SB-1 switch is a rotary cam 
operated device designed primarily for 
the control of electrically-operated cir 
cuit breakers, small motors, magnetic 
switches, and similar devices. 

Standard SB-1 switches are designed 
to meet most applications. However, if 
you have a special application, a switch 
can be built from standard parts to meet 
your requirements. Long wearing cams, 
positive wiping action of the silver-to 
silver contacts, and positive contact 
opening and closing action through cam 
pressure all combine to provide a high 
quality switch that will give you long 
dependable life. Write for GEA-4746 


General Electric Co., Apparatus Sales Division, Sec. D 668-135, Schenectady 5, N. Y. 


Please send me the following bulletins 
¥ for reference purposes 


J|GEC-1330 
}GEA-6307 
}|GEA-6355 
GEC-1294 
GEC-1353 
GEA-4746 


Drum Switches 
Kinamatic motors 


Coolant pump motors 


City 


BACK COVET 


X for immediate project 


Vac-u-Sel Rectifier Application Manual! 


Synchronous inductor motors 


Control and Transfer Switches 





a VALE powdered metal part...designed 
to take constant pounding and come 
back for more 


\ small part about the size of a quartet But without it. the family 


car would ride like a bumpy farm wagon 


It's an inner cylinder head for an automobile shock absorber. Used 
on one of America most popular cars. Its perfect performance is 


a critical element in providing a smooth level ride. 
Here is why YALE* was chosen to produce this part: 


lhe manufacturer needed positive assurance that, in use, this part 
vould not show appreciable wear from the original close tolerances 


required for a smooth ride 


He hac to be ure the millionth part would bye as accurate as the first 
Phat we could handle the large quantities he needed. That he'd vet 


Wmaginative engineering and de livery rh Se hedutle 


He found that YALE powdered me tal parts answered every require 
ment. And it's quite probable that the car you re driving gives you a 


better ride because of his decision. 


i rh ips you hy wea probe ma \ \l | powdered rie tal part can solve 


Qur engineers are as close as your telephone whenever you'd like 
to talk about it 


shock absorber inner cylinder head shown about 5 times actual size 


powdered 
metal parts 


YALE & TOWNE 
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NATIONAL ACME 


Tt) 


TRADE MARK 


THE ORIGINAL 


SNAP-ACTION LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in both single-pole and 
double-pole series, and in four types: Standard, Short Travel, 
Neutral Position and Push Lever. With the exception of the 
Push Lever Switch, all are adaptable to special enclosures for 
hazardous location service and may be used with various 
styles of operating levers. For AC or DC service 


PROVED ...by 


millions of contacts 


ELECTRICAL SIDE MECHANICAL SIDE 


Electrical and mechanical sides are separated by a 

wall within a sturdy die-cast housing which is 
SNAP-LOCK Push Button fully insulated and is otl and dust resistant. Can 
Control Station Switche: also be furnished water and oil tight 


Made up of small SNAP-LOCK 
switches, with separate en- 
closures for electrical and All National Acme Switches Limit Switches. Push But 
mechanical sides. Adaptable 
to any number of units and in 
any arrangements of buttons, in employ the same dependable, basic swap-tock design. As 
flush or surface mounted types 
For AC or DC service. 


ton Control Station Switches and Motor Starter Switches 


illustrated above, the snap-action locking mechanism is 
simplicity itself—fool-proof, accessible, and long-lived 
The double-throw contact lever is connected directly by 
shaft with the latch bar on the mechanical side and carries 
self-wiping coin silver contact points to insure quick action 


make and break, with maximum wear resistance 
SNAP-LOCK Motor Starter 


Switches 
SNAP-LOCK Motor Starter 
switches are designed for 3- 


phase motors to 7'2 HP on AC 
Yy HP on OC. 


Send for Bulletin EM-S1, or let us 


discuss your design problems with you 


rR icAtL MANUFPFRACTYRInNnG OtVistion 


National Acme 


The National Acme Company © 176 East 131s! Street, Cleveland 8, Ohic 
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THIS LIFE-SIZE illustration only begins to suggest the brute 
strength built into this tooth-grip belt with steel-cable 
tension member designed to drive really heavy machinery! 
Appearance doesn’t tell the whole story, because, rating 
for rating, Gilmer “Timing” Belt drives are lighter in 
weight and occupy less space* than any other form of 
mechanical power transmission. 

Approximately 2% times larger—and 2% times stronger— 
than the standard “Heavy Duty” series, the new XX Heavy 
Duty drives bring to high-torque power transmission a 
never-before-obtainable combination of features: 


@ Highest-efficiency positive transmission of power. 
@ Complete elimination of drive lubrication (including 





the problems and accessories involved). 


@ Precise angular synchronization (‘Timing’) between two 
or more shafts. 


@ Practical elimination of power loss due to slippage, fric- 
tion and high initial tension. 


@ Quiet operation 

@ Compactness and high strength-to-weight ratio. 
@ Belt speeds as high as 7500 fpm. 

@ Low initial cost; no maintenance; long life. 


For further data on Gilmer “Timing” Belt drives—from 


ee 


see ke eaeee 


. . 
iste “flea-power” to 1000 horsepower — consult your local 
rr Do tasediaded TY ‘* ° . . 
— NYB&P-Gilmer Distributor. Look for his name under 
Power Transmission in your classified telephone directory. . . 


*Including accessories required by some other drives 
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) HP WITH THE NEW 
“fmer XX HEAVY DUTY 


1%" PITCH 


“TIMING” BELT DRIVE 


TO HELP YOU COMPARE a Gilmer XX Heavy Duty “Timing” Belt drive with 
the four other common forms of power transmission of equal capacity, 
a power transmission engineer offers his recommendations based on 
published application and load ratings, for the following: 
A 300-HP drive (at 1160 rpm.) including application factors 
3.00: 1 speed reduction 
Approximately 50” center distance 








y 
y Here, complying with minimum pulley sizes and other practices commonly observed, are his recommen- 
y dations (with approximate comparative cross sections of space occupied by each drive): 
/ 
, “TIMING” BELT DRIVE 
/ Belt: XXH ‘Timing’ Belt 10” wide by 160” 
nL V-BELT DRIVE 
Motor Pulley: 9.549” P. D. (24-groove) 1%" Belts: 10 Super Service ‘'D''-Section V- 
pitch Belts (OP-225) 
Oriven pulley: 28.648” P. 0. (72-groove) 11%4”- Motor pulley: 18.0” P. D. x 10 D-groove, 
pitch 14%” wide 
Beit speed: 2900 feet per minute Driven pulley: 54.0” P. D. x 10-groove, 
14%" wide 


Pelt speed: 5380 feet per minute 


GEAR DRIVE 


Herringbone gear speed reducer with 
3:1 ratio. (A typical reducer of re- 
quired capacity weighs 1440 ib. 
measures 33” long, 26%” high and 
19” wide) 





FLAT BELT DRIVE 


Belt: 21” wide x 8-ply x 18° 4” long 
Motor pulley: 18” 0. D. x 23” wide 
Driven pulley: 54° 0. D. « 23” wide 
Belt speed: 5380 feet per minute 


ROLLER CHAIN DRIVE 


Chain: #80-8 (8 strands) 1”-pitch «x 152 
pitches 

Motor sprocket: 7.979” P. D. (25 teeth) 

Driven sprocket: 23 880” P. D. (75 teeth) 

Chain speed: 2380 feet per minute 


(Requires Type #3 lubrication with oil-tight 
case for sump pump) 


’ 
‘ 
‘ 
: 
’ 
‘ 
' 
’ 
' 
' 
‘ 
‘ 
‘ 
' 
: 
: 





ASM 3° e* 







Ir. cost and in weight the ‘Timing’ Belt drive also has a big savings 


— eo advantage. Ask your NYB&P-Gilmer Distributor for the figures. 


NYR be ‘atta, Fe eee 


jp ———“(itststsSsSsSsSsSsSsSsSsSYdYCAmerica’s Oldest Manufacturer of Industrial Rubber Products 


G): 
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The greatly increased protection made possible by the development of our high-temper- 
ature gray enamel is the most important improvement of these resistors, but it is not all. 
True, this enamel is thermo-shock-proof and crazeless; but in addition 


THESE RESISTORS OFFER... « All wire connections are protected by a 


. Stronger core with higher resistance to vibra- positive non-corrosive bonding. 
tion and shock. 


+ Special alloy terminals more securely The fixed, the ferrule and the flat types are espe- 
fastened to the ceramic body by spot- cially designed for and manufactured in accord- 


welding highly resistant to corrosion. ance with MIL-R-26 specifications. 


HARDWICK, HINDLE, INC. Rheostats and Resistors Nework5,N.5. USA 
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The World 
uses Araldite 


Switzerland 


Arc-over test on a 60 kV insulator for indoor use 
made from formulations based upon Araldite 6060 


Manufacturer: Gardy S. A., Neuchatel! 
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First in Epoxies 


Ciba Company Inc. 
Plastics Division 
Kimberton, Pa. 








TAKE IT EASY '!... 





~ a . 
em 


YEARS & 
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let American 


When you are designing a machine, it’s easy to 
specify the properties that a spring must have. But 
it’s quite another thing to be sure that the spring 
can be produced economically—or even to be sure 
that it can be produced at all! 

For this reason, many product designers rely on 








when you have a spring problem 
Steel & Wire worry for you 


specialists to help with spring design; and, believe ican Steel & Wire representative. Perhaps a small 
it or not, even in these times of inflation, the spe specification change here, and a little design 
cialists are free. change there, will give you a better spring for the 

We refer, of course, to the spring engineers at job, capable of mass production in high-speed ma 
American Steel & Wire. When you come down to chines with the obvious advantage of lower costs. 
the last phase of a new design, call in your Amer- Just call your AS&W salesman. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 





UNITED STATES STEEL 








ms is CWRPAK 


to eliminate maintenance on industrial control 


Now you can break the downtime barrier 
to further expanding industrial control. 
Westinghouse CYPAK* provides two 
bold, new advantages to jump the limi- 
tations of mechanical relays. 

First, unlike the mechanical relay, 
CYPAK has no moving parts to wear, 
corrode, jam or otherwise cause failure, 
Data processing is carried out by mag- 
netic “‘make and break’’ of currents 
giving CYPAK a life at least 15 times that 
of conventional relay systems. 

Second, CYPAK is given greater pro- 
tection against the mechanical shocks 
and corrosive elements of industrial ap- 
plications, Each component panel is 


* Trade-Mark 


sealed in a solid block of plastic. CyPAK 
systems are built up from an enclosed 
power channel into which the CyPpak 
elements are plugged in, locked in 
securely. Signal terminals are joined 
with push-on sleeve connectors. 

But get all the facts on the challeng- 
ing advances made in CyPAK., Call your 
Westinghouse sales engineer today. 


J-01004 


Write today for your free 
copy. The Whys and Where- 
fores of Cypak, Booklet 
B-6584. Westinghouse Elec- 
tric Corporation, 3 Gate- 
way Center, P. O. Box 868, 
Pittsburgh 30, Penna. 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 





C-D-F KNOWS HOW TO MACHINE PLASTICS. 
A bus bar gets a covering of molded Di 
lecto over copper supplied by the cus 
tomer. The plastic ends are skillfully 
trimmed on a smooth saw. 


C-D-F HANDLES THE COMPLETE JOB An oil circuit 


breaker component is made 


from two Dilecto 


laminated plastic tubes, with a threaded ring join- 


ing the assembly. From 


machining C-D-F does it all! 


a ali, 


C-D-F MOLDS MANY SPECIALTIES. This 
shaft insulator for a circuit breaker is 
molded from C-D-F’s cloth-based indus 
trial thermosetting plastic, Celoron. Note 
complexity of mold, clean detailing 


materials to finish 


C-D-F USES MODERN METHODS. Large 
quantities of arc chute barriers are made 
from paper-based Dilecto. Operations in 
clude pressing, cutting, post-forming and 
trimming. 


Dependable equipment relies on C-D-F insulation! 


C-D-F OFFERS UNIQUE MATERIALS. This 
contact shaft for an air circuit breaker 
is another example of molded C-D-F 
Celoron used in switchgear because of its 
high impact strength. 


See our catalog in Sweet's Design 
File for basic product data and 
sales offices. Write for detailed in 
formation, or send us your print 
for quotation, 


C-D-F 1S A SKILLFUL ASSEMBLER. Made 
from Grade C rolled Dilecto tubing, these 
pots are turned, bored, slotted. Then a 
macerated plastic end is inserted and arc 
resistant varnish finish applied 


C-D-F UNDERSTANDS THE ELECTRICAL IN- 
DUSTRY'S NEEDS. Precisely machined to 
close tolerances, Dilecto panel boards 
guarantee dependable insulation, help de- 


signers Save space, 


CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 13, DELAWARE 








Control Components Digest « 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


| MINIATURE RESISTOR for 
* MINIATURE EQUIPMENT 


New Ward Leonard 3-watt wirewound fills need for 
high-stability, space-saving power resistor 








You can still get 5- and 10-watt 
Ward Leonard miniatures 


Ward Leonard 5- and 10-watt Axi- 
ohms have proved themselves in business 
machines, guided missiles, computers, 
communications equipment, and many 
other electronic and electrical devices. 
They have the same wirewound con- 
struction as the new miniature 3X re- 
sistor—differing only in size and wattage 
rating. 

You'll find complete specification data 
on these larger miniature resistors in 
Ward Leonard's information-packed Cat- 
alog 15. (Complete data on the 3-watt 
unit will be found in Catalog 15, Sup- 
plement B.) 





NEW WARD L EONARD 3X Resistor 


TYPE 
A 3-watt wirewound with the com- 
pactness of an ordinary ¥%-watt compo 


sition resistor—that’s what Ward Leon 


STOCK VALUES, TYPE 3X 





Value* Current Value* Current 
ard’s new Type 3X Axiohm resistor gives (Ohms) (ma) (Ohms) (ma) 
you! 1732 400 
This new resistor now makes it prac 1413 450 
tical to specify a wirewound resistor for 1226 500 
1000 600 
your transistorized, printed-circ uit, oF 866 700 
other miniaturized designs. You get the 776 750 
wirewound resistor’s drift-free stability 632 800 
low volt ge coefficient, and high over os i WARD LEONARD CATALOG 15. Sixty-five pages 
load capacity in a tiny package 447 1100 of data help you select the right resistor for 
ype Axiohnms, lke irge! are 87 1200 any job 
Type 3X A } like la Ward 3 jol 
Leonard Axiohm resistors, are wound ‘ 346 1250 
with special alloy resistance wire on 316 1500 And big ones, too! 


pas 293 1750 
tough miniature ceramic cores. Temper 


274 2000 Ward Leonard Vitrohm resistors are 





eae — of resistance is excep oo i available in stock sizes up to 200 watts. 
tionally low. Similar resistors up to 550 watts are 
Resistance wire and axial leads are 173 3000 I 


made on special order. You'll find these 
power resistors in a wide variety of 


155 3500 


spot-welded to end caps, 14] 4000 


insuring a 


strong permanent, low-resistance bond 123 a mounting styles and types, tappe od, un- 
Che entire resistor assembly is encased — 4000 tapped and regular or non-inductive 
in Vitrohm enamel forming a hard, craze 


100 | 6500 ( 
93 Write for your copy today. 6.9 


. wound, described in our big Catalog 15. 
css, sea 


Leads are tin dipped for fast soldering 


heat-conducting hermetic 


Resistance tolerance + 5 percent 






No mounting hardware is required, Con- | 
}-watt rating is based on 300°¢ 


WARD LEONARD (Wy 
ELECTRIC COMPANY 


servative 
rise, 40°¢ 





ambient 





Order tl 2 pepe 
rder these resistors by type number S — oe a i 
(3X) and resistance value (see table “lie? , = tT ’ 
right) DIMENSIONS, Type 3X Resistor 

56 


34 SOUTH ST., MOUNT VERNON,N.Y. Cy 


FRolO- EE ry ncered Cordis Since (892 
RESISTORS « RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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Can You Use a Glass Tipped 
Adjusting Screw # £<~- 

§- about this 

a. Size? 
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If you make a relay, switch, thermostat or any component in which a metal 
part is adjusted by an insulated screw, please read on. 


As pioneers in the field of glass-to-steel hermetic terminals, Fusite has 


come to grips with many problems involving the interfusion of glass with 
metal. 


While we can only guess at the potential market for our tiny new product, 
we offer every assurance as to its complete practicality. 


These screws, now available in standard threads one through six, have a 


tip of high density glass actually fused to the metal (not cemented or 
e ° pressed in). 


This promises perfect performance in the face of changing temperatures, 
: humidity, friction, and corrosive chemicals. 


We will be happy to send you samples 
without obligation. 


Write Fusite Dept. D-5 


SP», 





> 
= FUSITE 
ae 
z THE CORPORATION 


6028 FERNVIEW AVENUE, CINCINNATI 13, OHIO 
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Du Pont MYLAR 


WHEN YOU SEE THIS POLYEX* INSULATION 
1T MEANS... 


Your New G-E Motor 
Will Last Up To 
50% Longer 


GENERAL GB ELECTRIC 


see OVER... Vee TM thi 


helps GE. 


s revolutionery new development 


rye ee) 


bo era e ig 


ean 
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ul Pd Per ll 
ae Ld 


Tan 
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hi al 


ae Abed 
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Pret el he 


GENERAL e 





N A RECENT magazine advertisement, the General 

Kleetric Company made an important announcement 
hanks to new “Polyex” insulation, G-E large motors 
will now last up to 50% longer, SINCE THEN, FUN 
HIONAL TESTS BY GENERAL ELECTRIC INDICATE 
PHATLARGE MOTORS WILL LAST UP TO L00Q% LONGER. 


Attached to the ad was a tag (reproduced above) 
which called attention to the fact that Du Pont “Mylar 
polyester film is a vital component of this new G-l 

Polyex” system—the system that delivers up to LO0% 
more life expec taney onia prece ol mayor eles trical 
equipment, 


lwo outstanding properties found in “Mylar” were 


REG. U6. paT.oFF 


BETTER THINGS FOR BETTER LIVING ; THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 
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primarily responsible for its selection as a vital com 


ponent. The first was dielectric strength 


per mil with a powel factor of 0.003 at 60 cycles. The 
second property Was spec ifically mentioned on the tag 


8 times stronger than conventional (insulating) 


material 





4.000 volts 


























Here's a cross section of materials used in G.E.'s new “Polyex 


insulation system—the system that delivers up to 


By using “Mylar” in “Polyex” insulation. G.k. is 


assured these Important extras 


e Thermal stability over a wide range of operating tem- 
peratures for greater overload protection, 

eLonger life and more reliable service because of the 
high dielectric and physical strength of “Mylar”. 

@ Resistance to most chemicals, 


moisture, which means more versatile motors. 


Phis is but one of many examples where insulation 
made with “Mylar” has helped leading manufacturers 
Hniproave product yr rlormance and extend product life 

Whether you make heavy-duty motors or tiny capac 


tors, “Mylar” may be able to help improve performance, 


He rease 


mation about “Mylar send in coupon helow. Be sure 


lo spe if 


“MYLAR” | 


the value of vous product kor more infor 


V the application you have in mind 


I) Pos ' 1 trademark | jrovdye 


“DACRON” i+ |) | 1 trademark f ™~ 


bk. to. du Pont de New i & | fne.y. bole Dept 
Room EM-LO. Nemours Buildi Wilmington 98. Delaw 
Please send your ne klet featuring “Mylar po 


motors (MB 


Application 


Name 
t irm 
Addres- 


Clits 


State 


insulation, “Mylar provides high 
dielectric and physical strength, plus thermal stability and chemi 
cal resistance 


acids, solvents, oils and 





a 100% in 
crease in the life expectancy of heavy-duty motors. As a vital 
component of G.E.'s “Polyex 
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HETHERINGTON 


SWITCHES « INDICATOR LIGHTS « SPECIAL ASSEMBLIES 





ENGINEERING NEWS ?1 





SS ae eer 


SOLVE SPACE AND WIRING PROBLEMS 
with Switch/Light Combinations 


You probably use these Hether- 
ington Switch/Light combinations 
every time you travel via leading 
air lines. Here they are used as 
hostess call lights. As you may 
have suspected, however, this is 
just the beginning of their useful- 
ness—both in aircraft as well as in 
commercial instrumentation and 
control uses. Their unique combi- 
nation of single- or double-pole 
switching action together with an 
illuminating push button offers 
definite advantages in terms of 
greatly reduced panel space and 
the elimination of switch-to-light 
wiring. Usually the entire assembly 
takes no more space than a con- 
ventional switch alone. 


Of particular importance for 
many applications, Hetherington 
Switch/Light combinations make 
it easier for operators to keep closer 
tabs on crowded panels without 
confusing control functions. By 
connecting the light to an exter- 
nally controlled circuit the illumi- 
nated button virtually cries, “Push 
Me,” toattract the operator’s atten- 
tion at the right time. In other 
models, lamp circuits are controlled 
by the main switch contacts or by 
a second set of auxiliary contacts. 


Typical contact ratings are 15 
amps at 30 volts ac-de. Illuminated 
buttons can be made in virtually 
any color, shape or size. 


HERE’S EXTRA SAFETY 
FOR WARNING LIGHT 
APPLICATIONS 
JUST “PRESS TO TEST” 





Ever wonder whether a warning light 
for a critical circuit was merely OFF 
or whether the bulb was burned-out? 


If so, you'll appreciate the “Press- 
to-Test” feature of this tiny Hether- 
ington Type L3200 light. 

The lamp and its circuit can be 
“checked-out” simply by pressing on 
the spring-mounted plastic lens cap. 
This makes contact through a sepa- 
rate third terminal circuit. When cap 
is released, the lamp functions 
through the regular circuit. 

The long plastic lens of the L3200 
gives wide, 180-degree visibility with 
either standard or edge-lit panels. 
Uses AN3140 lamps. For more de- 
tails, write for Bulletin L-2b. 





BETTER SWITCHES FOR 
BETTER APPLIANCES 


A good electrical product deserves a 
good switch—and for types in the 5 to 
50 ampere range that means Hether- 
ington. Sturdy, good-looking switches 
—both push button, toggle, rotary, 
and other types—for unique operat- 
ing or mounting requirements have 
long been a Hetherington specialty. 
Chances are, Hetherington switch 
engineers can recommend something 
out-of-the-ordinary that will enhance 
the appearance and saleability of 
your electrical products while assur 


ing long, happy switch performance 


HETHERINGTON INC. 
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designed for use 


NEW PUSH BUTTON SWITCHES FOR AVIATION’S 
TOUGHEST JOBS . . . Designed to MIL-S-6743 Specs 





Designed to MIL-S-6743 drawing 
MS25089, these rugged, fully mois 
ture-proofed snap action switches 
take a full 50 G shock and wide-am- 
plitude vibrations up to 55 cps with- 
out contact transfer 

The basic switch can be fitted with 
any of eight different anodized alu- 
minum mounting adapters, such as 
those illustrated, to meet virtually 


where one 


1200 ELMWOOD AVE., SHARON HILL, PA 


failure is 


Cy He GT W BW 


any mounting or design requirement. 

Two-circuit, three-terminal, SP- 
DT, and other contact arrangements 
are available with ratings up to 10 
amps, 28 volts dc. Ask for details on 
Hetherington Series W100. 

Similar switches for non-MIL and 
industrial applications are available 
in over 1800 different types as Heth- 
erington Series “JR.” 


139 Illinois St., El Segundo, Calif. 


one foo many 
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7-inch Waldes Truarc retaining rings cut costs, 
speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2/2” ingot 
to precision-rolled strip as thin as .001” 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7’ Waldes Truarc (Series 

5000) retaining rings—three on each roller—are used to posi- PON et sa 4 

tion heavy-duty needle bearings in the bearing housing. Assembly is simple, even with giant 7” diameter Truarc ring. 
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it 
retain the shaft of a dual handwheel screwdown. All in all, into the groove, snap it securely into position. Smaller pliers 
18 Waldes Truarc rings are used in the mill. They replace and various high-speed assembly jigs are available for other 
machined shoulders, spacers and lock nuts...eliminate costly rings, permit assembly-disassembly to be performed rapidly 
threading, other machining operations. even by unskilled labor. 





Whatever you make, there's a Waldes Truarc Retaining ent sizes within a type... 5 metal specifications and 14 different 
4 Ring designed to improve your product ...to save you material, finishes. Truarc rings are available from 90 stocking points 
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada, 


disassemble, they do a better job of holding parts together. 
Truarc rings are precision-engineered and precision-made, qual- 
ity controlled from raw material to finished ring. 


More than 30 engineering-minded factory representatives 
and 700 field men are available to you on call. Send us your 


blueprints today...let our Truarc engineers help you solve de- 
36 functionally different types...as many as 97 differ- sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


WALDES 


> TROARC 


aN RETAINING RINGS 
an | ©) 1956 Waldes Kohinoor, inc., 47-16 Austel Place, L.1.C.1,N.Y, 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending Equal patent protection established In foreign countries. 


on 
| Wales Kohinoor, inc. 47-16 Austel Place, LIC. 1,M.¥. | 
| Please send the new supplement No, 1 which | 
| brings Truarc Catalog RR 9-52 up to date, | 
| (Please print) | 
| Nome } 
| Title 
| Company | 
| | 
| | 
| 





Business Address 
City Zone State 
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NEW ROBBINS 


“SERIES 254U” re-raTeD - 
FIVE BIG 






FULL HEIGHT END HEAD PROTECTION 


One piece shrouded end heads give full height 

protection against moisture and falling objects. 
* 

Internal baffles complete splash-proof construction 
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& MYERS 
MOTORS offer you... 


ADVANTAGES! 


LIFE. Mylar*, laminated to rag paper insures 
positive insulation and assures virtually perma. 
nent protection because of its excellent dielectric 
qualities. In addition, the rag paper backing pro- 
vides a cushioning effect for added resistance to 
abrasions and punctures. 


“DuPont registered trademark, 
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BEARINGS EASILY INSPECTED 


Removable cover plate at each end of head 
permits easy bearing inspection without dis- 
mantling motor. Bearings run in double-width 
races, thus have extra-large reservoirs contain 


ing grease selected to resist dust, temperature, 


humidity and high operating speeds 


“STRAIGHT THROUGH” DUAL-SWEEP 
VENTILATION ELIMINATES 

“HOT SPOTS” 

Tandem fans, one pushing and the other pull- 
ing, produce washing action around and over 
field coil ends, insure lower internal tempera- 
tures and longer dependable operation. 


PERMANENTLY NUMBERED LEADS 
SIMPLIFY INSTALLATION AND 
MAINTENANCE 

Proper lead identification is assured even after 
years of exposure, Numbers are permanently 
impregnated into the sub-surface of the insula- 
tion can't wear off or deteriorate 


Turse five big advantages make R&M’s “Series 254U” re-rated 
motors your best buy for applications requiring dependable, 
full-time performance, They can be installed in any environment, 
outdoors without a cover or in damp and corrosive atmospheres. 
Moisture, rust or corrosion can’t affect their operation, and 
they take rugged duty in stride! Every R&M motor is electrically 
and mechanically designed to withstand the most severe 
operating conditions. Careful quality control and precision 
manufacture insure top performance and dependability year after 
year. Write today, for R&M Bulletin 520EMon R&M’s 


“Series 254U” re-rated motors! 


ROBBING 


SPRINGFIELD, OHIO 


2 9 


Hosts 


BACK COVER 
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BRANTFORD, ONTARIO 
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THE Bellows aiR MOTOR 


simplifies these 
four major problems 


Built-in electrically controlled di- 
rectional valve, either 8 or 110 v., 
simplifies design problems. 


Built-in speed controls for accu- 
rate regulation of piston rod 
speed simplify control problems. 


The single air connection, which 
can be made with flexible air 
hose, simplifies installation 
problems. 


More than 125 Bellows Field 
Engineers in the United States 
and Canada simplify service 
problems. 


Design, control, installation and service are problems 
every O.E.M. Design Engineer faces when selecting 
components for automation. 

In pneumatic design, the Bellows Air Motor—the 
air cylinder with the built-in valve—simplifies his 
problems. Instead of separate valving for directional 
control, separate valving for speed control, 

multiple mounting, complex and cumbersome piping 
for air supply—he works with one compact, 
complete power unit. 


Not only are design and control simplified when you 
specify “Bellows”, but installation costs are less; and you 
know wherever your machine is shipped, a Bellows 
Field Engineer will be available for service 

if it is ever needed. 


Write for Bulletin BM-25 

“The Story of The Bellows Air Motor” 
Address: Dept. EM-1056 

The Bellows Co., Akron 9, Ohio 


The Bellows Co. 


AKRON 9, OHIO 


In Canada: Bellows Pneumatic Devices of Canada, Ltd., Toronto, Ont. 
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sROVED'| ACADIA 


Silicone Oven-Door Seal 


Helps Sell More Ranges 


~ 


Here, finally, is a compound having the properties 
essential for an effective oven-door seal. This 
silicone material, known as COMPOUND 
85072BQ, has been laboratory tested and kitchen 
used to prevent vapor stains around oven and 
broiler doors and to reduce high surface tempera- 
tures. It is non-toxic, has good tear resistance, 
repels grease and fats, has low compression set 
and withstands oven temperatures of up to 
tk Does Away with Un- Keeps Her Kitchen @& 600° F. It can be extruded in color. Yes, here is 
sightly Vapor Stains; Cooler; > a big, selling “‘plus’”’ for any range. Customers 
il ii, iii tae : quickly see its value and, quite often, IT BE- 
; COMES THE DECIDING FACTOR IN 

peratures of Contact Noise and Banging; 


Areas; THEIR SELECTION. 
: % Gives Her Better Broil- : 


% Retains Heat and ing, Roasting and 
Moisture In The Oven; Baking Results; 


j 
, : Research Establishes 


THE HOUSEWIFE WILL BUY THE RANGE THAT... . 


For Complete Engineering Information and Prices, Write 


ACADIA o 
or PRODUCTS 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, Illinois 
Branch Offices in Principal Cities 

MANUFACTURERS AND CUTTERS OF WOOL FELT 


Also suitable 
for clothes dryers 
and other appliances. 


SOO OOO ed 
yu. . - yuuvUUCCUC.LT. 
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Taylor Fibre Co. 


Says... 


“Using 
Revere Rol led 


Copper ® 


we are able to produce 


superior copper-clad 
laminates! 


REVERE 
COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
»40 Park Avenue, New York 17, N.Y 


Mills: Baltamore, Md., Brooklyn 
N. Y Chicago, Clinton and Joliet 
Il., Detroit, Mich.; Los Angeles and 
Riverside, Calif New Bedtord 
Mass.; Newport, Ark.; Rome, N.Y 
Sales Offices in Principal Cites, Dis 
tibutors Everywhere 


66 


At the top of the page opposite is a section of an 
etched printed circuit enlarged 10 times. These par 
ticular lines are of .008 thickness, spaced .012 apart 
They show the kind of printed circuits obtainable by 
combining Revere Rolled Printed Circuit Copper and 
Taylor laminates. Note the fine line etching, the close 
spacing and the sharp definition of the edges the 
smoother surface (freer from pits, pinholes and im 
perfections) the more uniform thickness with no 
sacrifice of conductivity. Results—consistently satis 
factory etching at better production rates 

Laminators and users alike also have found chat 
Revere Rolled Copper produces no peaks or valleys 
that its smooth, hard surface of uniform density 
permits resist to clean off easily for there are no pores 
to hold resist and cause trouble when soldering 

They have noted, too, that Revere Rolled Copper is 
free from oxidation as it comes from the mill and is 
without lead inclusions. And because of its clean 
surface, fluxes wet readily, while in the automatic 
soldering Operation it makes possible a uniform solder 
coat every ume free of skips or bald spots 

Those are the very reasons why you should insist 
that Revere Rolled Copper be used when ordering 
blanks from your laminator. It is available in unlimited 
quantities in standard coils of 350 Ibs. in widths up to 
38’ and in .0015 and .0027 gauges, weighing approx 
imately 1 oz. and 2 oz. per square foot. Revere Rolled 
Copper exceeds requirements of standard specifications 
and meets ASTM BS specification for purity with 
99.9% minimum 
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PHOTO SHOWING SECTION OF CIRCUIT 
10 times wos made directly from panel 
UNRETOUCHED. 
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Philco design and production engineers are using Rich- 
ardson Copper-Clad INSUROK T-725 laminate for print- 
ed TV and radio circuits. 


Examples ore Underwriters approved assemblies for 
Philco's 21” console TV, Philco's five tube table radio 
and Philco's transistorized portable radio, All use IN- 
SUROK T-725 printed circuits. 

In the manufacture of printed circuit materials, the 
most important single consideration is the laminate. 
Richardson, a pioneer in the development of printed 
circuit laminates, has the necessary experience and 
know-how. Copper-Clad INSUROK T-725 is a laminate 
of outstanding excellence . . its electrical qualities 
remain remarkably stable under repeated temperature 
and humidity cycling. 


For further information, write or phone today Chicago number, 


MAnsfield 6.8900 
» founded 1858 
ww 


RICHARDSON PLASTICS 


MOLDED AND LAMINATED 


.. better plastics ¢ better products 





A Indianapolis, Newnan, 
Ind. Ge, 


Melrose Park, 


New Brunswick, 
iH, NL 4, 


INSUROK T-725 printed 
circuits used by PHILCO 


Tyler, 
Texas 





THE RICHARDSON COMPANY 
2797 Lake St., Melrose Park, il. 


a le i Saale 
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YOU'LL FIND G. 5. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Adding Machines ¢ Aircraft Instruments and 
Radios « Automatic Musical Instruments e Business 
Machines « Check Signing & Protecting Machines 
© Clippers for Barbers, Animal Shearing & Hedge 
Trimming « Cloth Cutting Machines ¢ Coin Changers 
& Counters ¢ Communication Equipment « Electric 
Fans © Electric Motors © Floor Polishers, Sanders, 
Scrubbers, Sweepers Food & Drink Mixers, Blenders 
e Home Appliances « Lawn Sprinklers « Machine 
Tools « Meat Tenderizers, Grinders, Slicers @ 
Military Equipment ¢ Motion Picture Cameras & 
Projectors e Outboard Motors « Pneumatic Pro- 
duction Tools © Portable Electric Tools « Radio & 
Radar Tuning Assemblies « Radio Anti-backlash Gears 
Record Changers © Sewing Machines © Steel Strap 
Stretchers « Step Switches ¢ Tapping, Drilling & 
Threading Equipment Telephone Dials « Television 
Sets « Thermostatic Controls « Typewriters « Vend- 
ing Machines ¢ Washing Machines. 





COURTESY CUMMINS 
ne ENGINE CO., INC 


s ‘Sa PHOTO PT FUEL PUMP 


DIESEL FUEL AND AIRCRAFT HYDRAULIC 
SYSTEMS ARE MORE DEPENDABLE WITH 


G. S. SMALL GEARING 


GEARING for Diesel Fuel and Aircraft Hydraulic Systems must 
measure up to the most rigid quality standards. Occasionally, 
a single, intricate component requires 40 or more extremely 


® Ld 
Specialties, Inc. 
accurate operations. You see, Pump Gearing must function 


2635 WEST MEDILL AVENUE without fail, under all operating conditions. Utter dependability 

CHICAGO 47, ILLINOIS is essential. *% G.S. Small Gearing is usually specified for 
mechanisms that perform perfectly always. Will YOU also join 
the fast-growing group of critical customers who come to “Head- 
SPEDE © SPIRALS © BOMIEALS © OEUEAS © ROTORNALS quarters” for all the Small Gearing they need? You'll find it 
WORM GSARINO © RACKS © THREAD CRNIDENS pleasant and profitable to do this. 


eC ME etmek eT dat | S| SEND FoR FREE 6 s ue 
wv pve -page Sma earing 
~ eacemaanttaes hia. ditt 3 Guide. It describes 80 types 
and applications. Contains useful charts . . a valuable aid to 


anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


GO Yous of Lpuecialiing tn nal Gearing! 
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GLASS PAPER News from L-O-F GLASS FIBERS COMPANY 








MICRO-QUARTZ PAPER Offers Insulating 
Advantages up to 2,500°F. 


hor insulation up to 2,500°F L:Ovk 
(sla Fibers’ Micro-Quartz offers a 
unique combination — of 


advantages 
Kibers composed of 98% 


quartz, aver 
wing from %% micron to | micron in 
diameter ire readily 


; 


proc essed into 
paper 


Hecaus 


Micro-Quartz paper has no 
binder, its performance, sta 
bility ind thermal conductivity are 
the same as quartz. Micro-Quartz fibers 
are manufactured boron-free, an im 
portant quality for uses where high 


organi 





Glass Paper in 
Plastic Laminates 


‘Two major end uses of glass papert in 
plastic applications have now been de 
veloped, First of these is a decorative 
one, as shown in the tray pictured be- 
low. ‘This is a printed overlay paper 





The second major use is as a surfacing 
mat in reinforced plastic products. ‘The 











New MICRO-FIBERS GLASS PAPER Offers 
Unique Combination of Electrical Properties 


For electrical applications where 
compact design requires space con 
servation, new glass papers made 
from L°O-F Glass Fibers’ Micro- 
Fibers provide an all-glass insula- 
interest to both 
designers and equipment users alike. 


tion of special 


Glass papert is available in 1 mil 
and other 


thicknesses, 


standard 





energy radiation is present. It has low 
dielectric constant, and low loss factor 
at high frequencies 


A pplications include condensers and jet- 
engine ignition cable or thermocouple 
cable. In bulk or felt form, it may solve 
critical high-temperature insulation 
problems in aircraft, oil-refining, metal 
processing, chemical - manufacturing 
and atomic-energy fields 


Micro-Quartz Paper Product Data 


Average fiber diameter. .1.0 micron, 
Thickness of sheet 4 mils and up 


Width of sheet Up te 60 
| Length of sheet Available in continuous 
| rolls 
Composition 98% quertz, virtwally | 


free of metallic im- 
purities. Quertz fibers 
are manufactured 
boron-free 

Binder Inorganic 

Electrical properties Low dielectric constant— 
low loss factor at high 
frequencies 


Up to 2,500 F 


Service temperature 





fine-fibered mat keeps the coarser glass 
reinforcing fibers away from the sur- 
face, and acts as a blotter to hold resin 
on the surface. This gives an extra 
smooth-surfaced laminate, which is ex 
cellent for printed circuits 


Glass paper for this use comes in 4-mil 
thickness and up, in rolls up to 80” 
wide. It is made without binder, or 
with binders compatible with most 
laminating resins 


th O-F Glass Fibers Company suppltes 
bulk Micro-Fibers to paper manufac 
turers, Write for sources of glass paper 


virtually free of metallic impurities, 
and resistant to high temperatures 
It meets all requirements for ‘‘Class 
H”’ insulation. 

Applications include use in cables 
and as tapes. It is also used in 
armature slot wedges and liners, in 
glass-base sheet laminates together 
with glass mat or fabric, or by itself 





New 1-mil Micro-Fiber glass paper 
is ideal for applications requiring 
extremely thin inorganic insulation, 
such as backing for mica mat or 
mica paper. l-mil glass paper may 
also be used as layer insulation in 
dry-type transformers. 


Three processes impregnating, 
laminating, coating make possible 
a wide variety of electrical applica 
tions for all-glass paper 

1. Electrical varnishes or Tef 
lon,* applied by impregnating, 
for general insulating purposes. 
Recommended where superior 
resistance to moisture and high 
temperature is important. 

2. Mylar* polyester film, applied 
by laminating. For use where 
unusually high dielectric 
strength is required. 

3. Polyethylene, applied by ex 
trusion-coating glass paper, for 
radio and electronic applica 
tions 


Glass paper comes in continuous 
rolls, in 1l-mil and other standard 
thicknesses and standard widths 
Samples and additional information 
are available by writing L-O-F Glass 
Fibers Company, Dept. 12-106, 1810 
Madison Avenue, Toledo 1, Ohio 


*Registered trademarks of DuPont Company 


We ys L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


Makers of glass fibers by the *‘Electronic-Extrusion” process 





GLASS FIBERS 
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New trends and developments 
in designing electrical products... 


How to magnetize permanent magnets to obtain 
maximum energy product and magnetic stability 


According to the domain theory of 
ferromagnetism, a magnetic material 
is composed of elementary magnetic 
volumes called domains. These do- 
mains are randomly oriented in un- 
magnetized materials (Figure 1). 
Their fields cancel each other, and 
no external field results. 





Figure | 


Demagnetized material 


domains completely disorganized 


Subjecting the magnetic material to 
an external field rotates the elemen- 
tary magnets in the direction of 
the applied field (Figure 2). In per- 
manent magnets, this orientation is 
retained to some extent after the 
field is removed. The magnetic mate- 
rial exhibits poles and an external 
field, 





Figure 2—Magnetized material 
domains rotated into alignment) 


The improvement of 
magnet materials has 
elementary 


permanent- 
made the 
more difficult 
to align. Proper magnetization tech- 
niques have thus become highly im- 


domains 


portant because of the adverse results 
of partially magnetized magnets. 


Partial magnetization means that 
the full external field capabilities 
of the magnet are not realized. And, 
the magnet is less resistant to de- 
magnetizing influences 


stable 


hence less 


Electric 
work with users 
of permanent magnets on the prob- 
lems of effective magnetization 


Modern magnetizing equipment 
takes advantage of the fact that 
magnetization is essentially an in- 


Consequently General 


has done extensive 


Stantaneous may be 
achieved with short-duration current 


impulses 


process and 


Consequently, direct-cur- 
rent equipment, like generators and 
electromagnets, are giving way to 
impulse equipment 


The main advantages 
type magnetizers are 


of impulse - 
lower equip- 


READER INOUIRY SERVICE CARDS, PRECEDING 





ment cost, reduced demand on power 
supply, and greater flexibility in 
shapes of fields that can be set up 
Impulse equipment generally falls 
into two basic types 


(1) Half-cycle type, operating from 
A.C. line (Figure 3). Here, an igni- 
tron tube with suitable control 
allows current to flow for one-half 
cycle. 


MAGNET DIN: 


ea 





Figure 3—Circuit for half-cycle-type magnetizer 


(2) Energy-storage type (Figure 
4). Here, a capacitor is charged at 
a relatively slow rate, and then 
discharged into the magnetizing 
circuit. This type of equipment is 
extremely 


tremendous 
peak currents are possible from low- 
capacity power systems 


versatile 





m Tune 
’ 
‘ 
* en 
’ 
Mi 
‘ 
4 


Figure 4—Circuit for energy-storage-type 


magnetizer 


Using this equipment, a simple mag 
net shape like the “C” magnet in Fig 
ure 5 can be magnetized by a single 
conductor threading the magnet 


Figure 5—Conductor 
arrangement for 


“C” magnet 





’ 


The “E” shape configuration (Fig 

ure 6) uses two conductors arranged 
to carry current in opposite dire 

tions to achieve correct polarity 


Figure 6—Conductor 
arrangement for 
E”’ magnet 





f 


Multi-pole magnets (Figure 7) re- 
quire alternate conductors carrying 
current in 


opposite directions to 
establish simultaneous magnetization 


of all poles 


WA ow 


w) 
~~» 


Figure 7—Conductor arrangement 


for multipole magnet 


One of the more recent develop- 


ments in magnet configurations 
the bowl magnet can be mag 
netized radially by the conductor 


arrangement in Figure 8. 


Figure 8—Conductor 
arrangement for 


bowl” magnet 





These 
the variety of magnetizing problem: 


examples give some idea of 


encountered by users of permanent 
magnets. Each configuration repre 
ents a distinct engineering problem 
in which such 


ize, conductor 


variables as conductor 
arrangement, peak 
current, and current duration must 
be accurately balanced 

General Electric magnet engineers 
have at their fingertips all the knowl 
edge and 


efficient 


techniques requisite for 


magnetization. They are 


always ready to assist designers and 
users of permanent magnets in get 
ting maximum-energy product and 
stabilit 

Fo more information on G-E 


Alnico magnets, or assistance on any 
your magnet design prob 
Metallurgical Products 
De partment of Electric 


Mile Ave 


phase ol! 
levy write 
General 
itigi £. § 
Michigan 


Company 
Det oit 32 
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Hydra-clutch Headstock with G-E controls automatically changes pre-selected spindle speeds for each hexagon turret position. 


G-E PANEL PROVIDES AUTOMATIC SPEED 
SELECTION FOR EACH OF 6 TURRET FACES 


The new Hydra-clutch Headstock manufactured by the 
Jones & Lamson Machine Compan 

General Electric fact 

control panel This mac 


machine handling time and 


Equipped with a powe 
Headstock features pre 
are automatically 
faces. Speed selectior 
are controlled by G-E « 
tor switches, along 
operator statior 

The factory built pane 
and contains st 
machine tool relays 
other devices. Th 
power feed and inde 
Latched-in form 
solenoid valve 

by these valves 
operated multiple 
This Pan-A-trol 
from our fact 

from the machine 

to be made 


oe te ee 


eR EE As kd) " 


PAN-A-TROL PANEL was factory-built to JIC standards. Panel 
provides: motor starting; motor reversing; motor overload pro- 
tection; over-current protection; and a disconnecting means 





on machines for industry 


GENERAL ELECTRIC’S NEW 


Machine Tool and Time-Delay Relays 
Control New 32-speed Headstock 


General Electric’s new machine tool relays and 
pneumatic time-delay relay, installed in a G-E factor 
built Pan-A-trol* packaged control panel, provide 
precise control for this 32-speed Hydra-clutch Head 
stock, manufactured by Jones & Lamson Machine 
Company of Springfield, Vermont 


MACHINE TOOL RELAYS offer a high degree of 
dependability on automatic machinery such as thi: 
Headstock. The Strongbox coil in the machine too 
relay is molded in a polyester resin to seal out moisture 
and oil. Permanently attached contact springs assure 
proper tip pressure. Also, contacts change from nor 


mally open to normally closed without extra part: 


PNEUMATIC TIME-DELAY RELAY provides high repeti 

tive accuracy with neghgible effect from humidity or 

atmospheric pressure changes. It is adjustable from 0.2 

to 180 seconds. A rigid die-cast aluminum base prevents 

misalignment which might affect relay accuracy 

FOR MORE INFORMATION, contact your nearest 

General Electric Apparatus Sales Office, or write PNEUMATIC TIME-DELAY RELAY prevents operation of 
Advertising and Sales Promotion, Section 31-4 power wrench on Headstock before it stops spinning 


General Electric Company, Bloomington, Illinoi 
* Trade-mark of General Electric Co 
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GENERAL ELECTRIC’S MACHINE TOOL RELAY FAMILY 


MACHINE TOOL RELAYS have front-connected terminals, LATCHED-IN FORMS have a standard machine tool relay 
can be wired from four directions for easier installation plus a latching mechanism, which mechanically holds the 
Also, three keyhole slots simplify mounting the relay. contacts closed to maintain the continuity of sequencing 











New Irradiated Polyethylene Film 
shrinks ...to do a better job 


It's called Irrathene™ irradiated polye thylene— 


this new plastic insulation which Gene ral Electric 
created by bombarding polye thylene with high 
clectrons 
film is ideal for 
shrinks 


fitting protective sheath 


energy This nonmelting polye thylene 


en ipsulation applications It 


under heat to form a tight tough form 


The electrical industry is among the first to utilize 
lrrathene irradiated polyethylene Wrapped 
it heat-shrinks and 


out air pow kets. seal out moisture 


around ( oils aS shown abo ( 
bonds to press 


provic tough space-saving low-cost insulation 


Progress /s Our Most /mportant Product 


/ 


GENERAL |} 






How can YOU benefit by 
switching to Irrathene insulation? 


lrrathene irradiated polyethyl ne is the result of 


General Electric's advances in radiation chemistry 


I le xible 


on direct immersion, this new high-dielectric in 


nonmelting, impervious to water even 


sulation offers superior protection for motors. bus 
bars powel cable, transformers. If you have not 
yet looked into the possibilities of Irrathene in 


sulation for your equipment 


write today to General Electric ¢ ompany, ¢ hemical 
Deve lope nt Department, Section U2 Pittsfield, Mass 
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EVERLOCK 
REPRESENTATIVES 


READER INQUIRY 


I 


vit 


, 
6 REASONS WHY 
YOU SHOULD SPECIFY 


> 
® 


® 


Cut costs. Pre-assembled Sems 
eliminate separate washer han- 
dling cut labor costs, speed 
assembly. 

Always tight. Exclusive Ever- 
lock ‘set’ chisel edge lock washer 
teeth guarantee a vibration-proof 
fastening 

Simplify ordering, stocking, in- 
ventory. One-piece Sems cut your 
lock fastening problems in half. 
Sems assure “as specified" 
assembly. No more rejects due 
to omitted lock washers 

Sems eliminate waste due to 
lost lock washers 


Fast delivery on a wide variety 
of sizes, designs and finishes. 


Always specify Everlock 
for the world's 
“holdingest" fasteners — 
Sems, Lock Washers, 
Lock Nuts, Terminals. 






Another Product 
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THOMPSON-BREMER & CO. 


514 N. Dearborn Street, Chicago 10, Illinois 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


J. Ramsey Reese, Inc Sam T. Keller R_H. Clague C.L. Marti 3M 

New York, N.Y Detroit, Michigan Milwaukee, Wis Syta e, New York Atlanta ’ 
WOrth 2.4059 TRinity 5-7800 Division 4.0287 Tel. 2.7025 Re 

J. M. Murphy W.L. Barth, Jr Thom Lundeen Richard C. Dudek 

Manchester. Conn Chicago, Illinois Moline. tilino Beverly Hills, Calif 

Mitchell 9-2129 Kildare 5-/973 MOline 2-4418 BRadshaw 2 809/ 

Kenneth D. Delanoy C. W. McNeil Forrest Moschner ott & Steffen. tr eg Just. f 
Dayton, Ohio Houston, Texas St. Louis. Mo Cleveland. Ohio f ; 

OXmor 0021 CApital 8-8511 Mission 7-1022 lOwer 626 CHerry 
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Send for new catalog 
showing the complete line 


Everlock Lock Fasteners 


of 











problem 7? 


ELECTRO-SNAP 
may already have 
the answer...or, we 
can manufacture a 
switch in any quantity 
to your unique 
specifications! 





INDUSTRIAL AND AIRCRAFT snap-action switches 


are our business . . . our only business. 


Electro-Snap's specialized engineers and precision 


manufacturing facilities are devoted entirely to 
combining the many facets of good switch 
design and production into the best switch for 


specified purposes . . . and at minimum cost. 


SEND US YOUR SWITCHING PROBLEM! 


Just send us a sketch and a short description of 

your specific problem. Electro-Snap’s engineering | 
staff will promptly return the most economical |” 
proposal in keeping with your operating and \ of 
reliability requirements. . 


WRITE FOR OUR CATALOG! 


% 


ELECTRO-SNAP SWITCH & MFG. CO. 
4238 WEST LAKE STREET @ CHICAGO 24, ILLINOIS 








TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


PHENO! 


Tips for designers 


o” 


Me 
ow W 


Aircraft fuel gage tank unit uses a tube of 
Taylor epoxy glass base laminate . . . an unusual 
material noted for excellent corrosion resistance 
and electrical insulation over a wide humidity 


range 


Ss) 


— 


& 


Welders’ helmets are fabricated from tough 
durable Taylor vulcanized fibre ... readily formed 


to many desired contours 


ra 
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Base plate for high-voltage TV component, 


— 


punched from Taylor canvas melamine laminate, 


has high dielectric strength and arc resistance 


Y 
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Rollers for flush doors are now being made from 


Taylor paper base tubing with ball bearing insert 


providing smooth, silent operation at a low cost 












NEW TAYLOR 
COPPER-CLAD LAMINATES 


Taylor GhEC glass epoxy 


Copper-Clad and Taylor XX XP 


242 cold punching (paper 


phe nol Copper Clad ‘Taylor 


uses high purity rolled copper 
with out 


on base materials 









standing electrical properties 
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TAYLOR 








FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif 


MELAMINE —SILICONE —EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 





Interval timer switches, made by P.R. Mallory & Co. Inc., use various grades 


of Taylor paper base phenol laminates for cams and terminal boards. 


These laminates provide electrical insulation, strength, dimensional stability 


Tough specifications? 
check Taylor phenol laminates 


Choose from over 30 grades of 
Taylor phenol laminates, for the 
combination of electrical, physical, 
and machining properties you 
want. These rugged, versatile 
laminates can meet your most de- 
manding specifications, improve 
end-product performance. . . and 
bring you major savings in ma- 
terial and fabrication costs. 


These laminates, consisting of a 
paper, cotton fabric, asbestos, 
glass cloth or nylon base impreg- 
nated with Phenol resins, were 
developed to meet the need for 
dependable, moisture _ resistant 
insulation. They possess high 
dielectricand mechanical strength. 
Unaffected by heat or cold (except 
extremely high temperatures) they 
resist oils and most chemicals, and 
are especially suited to the punch- 
ing and machining of accurately- 
sized parts. Because of their high 
moisture-resistance qualities, 


Taylor phenol laminates will not 
readily warp or become distorted 
when subjected to alternating wet 
and dry conditions. 


You'll like the way these laminates 
handle in the shop . . . how they 
punch and stake cleanly, how 
they readily machine to hairline 
tolerances. And you'll like the 
way they perform in_ product 
application, how they retain their 
original characteristics over long 
periods of time and under severe 
operating conditions. 


Taylor offers the service of its 
field specialists to help you choose 
the grade of material that matches 
the exact requirements of your 
application. Check with Taylor 
now. Write for the general catalog 
of Taylor materials. And contact 
your nearest Taylor sales engineer 
for a discussion of your particular 
requirements. 
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NO SMOKING 
OR OPEN FLAME 


permitted in this area 
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LELAND explosion-proof MOTORS SAFELY PUMP LPG 
- ° Leland’s superior explosion-proof motors, de- gasoline pump motors have outsold all others 
signed for pumping volatile materials, function combined, Now, as the American economy 
under a wide variety of explosive conditions — demands additional volatiles, for use in industry, 
like the LPG installation illustrated. on the farm, or in the home—look to Leland for 
Here a custom-enginecred Leland motor, ¢xplosion-prool motor drives. You'll find relia- 
assembled integrally with an LPG pump manu- bility and performance in a complete line of 
factured by Corken’s Inc., Oklahoma City, pro explosion-proof motors, standard and special con 
vides additional space besides appearance and structions, listed by Underwriters’ Laboratories 
perlormance advantages. Anhydrous ammonia, lor Class 1, Group D, and Class II, Groups F & G 
another newcomer, is similarly handled in farm service; drip-prool and totally enclosed types, too, 
fertilizing programs, with Leland motors driving For additional information on ratings from 14 
pumps produced by many U, S. Manutacturers. to 5 horsepower, soon to 20 HP, write, wire or 
For over thirty years, explosion-proofl Leland phon us, today. 


: a THE LELAND ELECTRIC COMPANY 
i 3 a. | D Dayton |. Ohio 


MOTORS 





Division of AMERICAN MACHINE & FOUNDRY COMPANY 


LEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 79 
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ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


Subject: BEARING FITS AND FITTING PRACICES 











VIG. 1 Principle factors 
furnished by the Baker Co 


involved in fitting 


Maplewood, Maine 


Micro-Rearings 


enable operators to place or remave Vicro Bearings 





Housing Diameter 


Shaft Diameter 





Bearing 10 


ed 


Handling and fitting tools such as 


quickly, easily and help avoid damage 


A hown in Fug. J, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearing chiefly involves 
the clearances between the inside di 
ameter of the housing and the outside 
diameter of the bearing; the bore of 
the bearing and the diameter of the 
shaft. Obviously, proper handling and 
fitting is an important factor in as 
sembling the bearing to both shaft 
and housing 
Arriving at workable clearances is 
the subject of this bulletin. 
RECOMMENDED FIT 


In view of the absence of standards 
for shaft and housing fits in assem 
bling instrument bearings, this data 
sheet is based on experience of users 
who are heavily involved in fitting 
problems. For example, the use of in 
terference fitting tighter than line to 
line is not recommended for the ma 
jority of applications 


250 12749 1248 
Shaft OD 
FIG 2 1246 247 1246 


The achievement of the desired fit 
by dimensioning is illustrated in Fig. 
’, The bearing ID is represented by 
the top blocks and the shaft OD is 
represented by the lower blocks. Such 
a block diagram could also be applied 
to housings and bearing outside di 
ameters. In this block diagram, it will 
be noted, the bearing ID is repre 
ented by a 0.0002” tolerance with a 
imilar tolerance for the shaft. A 
resulting fit of line to line to .0004” 
hown 
An interference fit nof tighter than 
suggested for the fol 


htoose 18 


line to line 1 

lowing reason 
Difficulty in assembly 

’ Piffctulty m disassembly. Thi ' 


otter more hazardou than the 
a embly operation and may re 
ft n total hearing destruction, 


Reduc tion on radial play 
Danger of bearing ring confor 


/ 


ng oOo po ible poor geometry of 


mating hatt or hou ; 
TOLERANCE DISTRIBUTION 
The maximum 0.0004" loose conditior 
hown in Fig. 1 may be exce ve in 
ome application The fitting prob 
lem then resolve tself to reducing 
th extreme, and yet maintain the 
marinum tight fit of line to line. The 
loosen may he educed by redime! 


ioning the haft to 0.1249/0.1247 a 


xO 


“0 
) 


FIG, 3 
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1247 


shown in the block diagram, Fig. 3. 
If the frequency distributions of shaft 
and bearing ID sizes were statistically 
normal, the modal fit of all parts 
would be 0.0001 loose. Accordingly, 
an insignificant percentage of parts 
would be mated to the extreme values, 
and for practical purposes could be 
ignored, 

With regard to bearings’ outside 
diameters and bores, however, nor 
mality of the distribution curve can 
not be assumed, During the grinding 
operation, the “most metal tendency” 
tends to skew the frequency distribu 
tions for bearing ID’s and OD’s in the 
direction of most metal. 

In grinding and finishing 
and housings, similarly 
tributions occur. 

Operating on a modified probability 
distribution of tolerance is possible if 
the volume of parts is sizeable. But 
the approximate distribution of shaft 
and housing sizes must be verified if 
this method is to be used 


shafts 
skewed dis 


MATERIALS and SURFACE FINISHES 
The ease of assembly is also affected 
by materials and finishes. The follow 
ing factors must be considered: 

1. The galling characteristic hard 


ne and ductility of the material 


involved, 
Finish lay patterns produced by 


eariou tools and te chnique used, 


RMS surface finish value 
“ae hue ‘ ed 
A. Cre ometry of haft and hou mag 


a regard out-of roundne , (ape T > 
ete 

The possible combinations of these ele 
ments in any single application are so 
numerous that their gross effect can 
only be ascertained by trial and error, 
or by a detailed study of operations on 
individual applications. 


SIZING METHODS 


Close tolerance fitting may be achieved 
by performing supplementary sizing 
operations on housings or shafts by 
the following methods 

‘Bearingizing Tools 
by the Cogsdill Tool 
have bee! 


* manufactured 
Products, Ine 
used on both housings and 
hafts, and pote ntially yu ld the great 
est accuracy in the shortest period of 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 1, 


NEW HAMPSHIRE 


time (Fig. 4). A Shaft sizing tool 
operates by peening oversize shafts to 
proper diameter. B Internal Bear 
ingizer enlarges housing holes to prop 
er diameter. 

“Ball sizing” has been used with a 
fair degree of through 
holes. This is essentially a swaging 
operation utilizing hardened steel or 
carbide balls 

While shafts may 
be polished by hand 
this is an expensive 
operation and may 
jeopardize good 
shaft geometry. 

FIG. 4 
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CODING 

Segregation of all parts into .0001 

increments has been advanced by some 

bearing users as a solution to fitting 

problems. Upon request and for an 


additional cost, NHBB will code a 
given shipment to the following table. 


SUCCESS on 











Coding is not a general solution to the 


problem of fitting. Experience has 
shown that unless assembly techniques 
can cope with the existing distribution 
of bores and OD’s within their .0002 
spread, an unbalanced stock situation 
results in the user’s plant. 
Manufacturing to closer boundary 
dimension tolerances is not recom 
mended at the present state of the art. 
It is not usually feasible to mass pro 
duce bearings to a .0001 tolerance 
spread. It is generally necessary to 
produce some two to four times the 
quantity of parts desired to fulfill such 
requirements on the basis of selection 
from a standard .0002 tolerance. When 
a user of bearings relies solely on 
coding of parts, a procurement and 
stocking problem is eventually created 
Close collaboration between — the 
bearing manufacturer and user is 
necessary in planning to meet fitting 
problems since neither one alone has 
access to complete knowledge or con 
trol over all the variables involved. 


DESIGNERS HANDBOOK 
OFFERED FREE 
TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70 page authorita 
tive publication a great help in solv 
ing problems in designing instruments 
or small electro-me 
chanical assemblies. 

It will be sent 
free to engineers, 
draftsmen and pur- 
chasing agents. 
Write to: New 
Hampshire Ball 
Bearings Inc., Pe- 
terborough 1, N. H. 
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LIGHTWEIGHT, COMPACT F.H.P. MOTOR 


... power plus versatility 


Versatility is the keynote of this new PET Uni- 
versal Motor, now being used as a starter unit 
on Briggs and Stratton gas engines. The output 
shaft can be rotated to operate in any 90° quad. 
rant. The motor can be mounted to perform in 
any position or angle . either foot mounted 
on integrally cast pads or flange mounted on 
machined rabitt diameter, front portion gear case 
housing. Easily accessible terminals make con- 
nection fast and simple. Flexible grounded or 
ungrounded line cord optional, Designed for 
either intermittent or constant duty, this flexible 
motor can be furnished with output speeds from 
1125 to 27,000 R.P.M. and with horsepower rat 
ings ranging from 1/10 to 1/3. Double reduction 


SPECIFICATIONS (SERIES 1200) 
Universal type AC/DC Series, or Shunt Wound 


Output speeds; 1125 to 27000 rpm 
Voltages; AC, 24 to 230V; DC, 6 to 230V 


Size; Geared Motor 2% x 2% x 6' 
Without Gear Housing—2%%4 x 2% x 5 
@ Ventilated or totally enclosed 


Pees. | Seek eee mene 
Special Products | NAME 
Division FIRM 
POWER TOOLS 320 West 83rd Street | aponess 
Chicago 20, IIlinois ' enty ZONE STATE 








Bearings—bronze sleeve; ball, or needle optional 


PORTABLE | 
ELECTRIC 


gear systems are available with gear 
to 24:1. 

Simple variations enable this motor to meet a 
wide range of different needs. Special gearing, 
shafts, and dimensions can be easily supplied 
Governor control is available up to 10,000 RPM 
speed, 

This really versatile FHP motor was produced 
only because PET’s engineers have become a 
customed to solving a vast variety of fractional 
horsepower problems, Recommended applications 
include use as an engine starter, garage door lift 
motor, electrical tool motor, power source for 
tool room, milling machine, and in a variety of 
other industrial equipment 


ratios up 





used in inverted position os power 
source for tool room milling head 


Special Products Division 


Gentlemen 


Please mail me complete FREE 


PORTABLE ELECTRIC TOOLS, INC 
320 West 83rd Street, Chicago 20, Illineis 


information on PET's 


all angle operation 






nn 


used as power 
raise and lower garage doors 


source to 





used as starter on gasoline 
engine with output shaft of 
straight angle or in horizontal 
position depending on type 
of engine 
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NV ¢ R 0 precision switches 


make 


ee Tt | USE 1S A PRINCIPLE OF GOOD DESIGN 





MICRO SWITCH 


engineering service 
your short cut to 
NEW DESIGN IDEAS 


MICRO SWITCH Engineering Service is de- 
voted to assisting industrial designers in the 
solution of complex switching problems. 


This service—as close as your telephone 


places at your disposal a knowledge of 
switch applications obtained through years 
of research and field experience. We are ex- 
perts on just one thing 
ing problems 


precision switch- 


RELIABLE 
TOGGLE SWITCH 


where inches 
and 
ounces count 


Two of these MIckO switcH Type 
“AT” subminiature toggle switches 
serve as components for a small, light- 
weight portable geiger counter 


The extreme reliability and long life 
of the extremely small MICRO SWITCH 
units were important factors in their 
choice by the design engineers. This 
switch weighs but .02 lb. It has single- 
pole, double-throw contact 

ment. Rating of basic switch is 5 
amperes 125 or 250 volts a.c 


arrange- 


(Send for Catalog 73R 
and 75A 


‘Toggle Switches” 
“Subminiature Suitches’’) 


We may have already solved a problem simi- 
lar to yours—for somebody else. Should 
your problem turn out to be entirely new, 
MICRO SWITCH can—and will—develop the 


LIMIT SWITCHES 
operate 57,000 
times a oe 


MICRO SWITCH “ML” 
Type limit switches 

17 of them—are used 
in an automatic grind- 
ing machine to control 
the steps in grinding 
small parts. Features 
which governed their 
selection by the de- 
sign engineers were: 








41 Long Life: 


some switches operate 


every 1'4 seconds, three 


shifts a day— over 57,000 


operations a day 


: 4 Precision: 


switches repeat exact op- 
erating point through mil- 


lions of precise operations 


(Send for Catalog 83— 


“Industrial Enclosed Switches” 


iw TORE 


3 Protection: 


switches are well housed 
and protected against ef 
fects of oil splash, dirt and 
dust 


Versatility: 

three different types of 
actuating heads are used 
Switches are adjustable to 
meet varied types of actu 
ation and for mounting in 
cramped quarters 


) 
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have uses unlimited 






MERCURY SWITCH accurate 
to Ye inch in 12 feet on grader 


Mounting Holes 


Embedment 
Material 

Supports And 
Seals Glass 
Tube Switch 


(Send for Catalog 90-A— 
“HONEYWELL Mercury Switches’’) 


MAXIMUM 
ACCURACY 
plus 
long-life 
performance 


Switches used in woodworking production equip- 
ment —cut-off saws, rip saws, gang saws and 
jointers— must take a lot of punishment and 
retain maximum accuracy for a long life. 


These enclosed switches, with roller arm actu- 
ator and sealed plunger, were chosen by design- 
ers as controls on an automatic air-operated 
cut-off saw. One switch controls the reversing 
of the solenoid for length of stroke. 
a return control. 


Both must operate with 
accuracy and give long-life performance. At an 
average of 1,250 strokes per hour, the switches 
are activated 10,000 times the 8- 
hour work day. 


The other is 


switches maximum 


average 


(Send for Catalog 83A 
‘Industrial Enclosed Switches’’) 


MICRO switch 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


1n Cando, Leaside, Toronto 17,Ontorio « FREEPORT, ILLINOIS | "" H 


LADEF 





INOLIKY 





SP 
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Mercury switches are not usually associated 
with such applications as heavy road grading 
machinery. However, four of these protected 
HONEYWELL Mercury Switches have proved 
successful as grader blade controls. 


Tilt action of the switches actuates a series of 
power relays and valves to control the grader 
blade. The switches are so sensitive that they 
are able to control the level of the blade with- 
in % of an inch in an overall movement of 12 
feet. The switches— embedded in epoxy with- 
are extremely resistant to 


shock and exposure to the elements. 


in a metal case 


FIVE tiny 
switches 


permit 32 
on-off situations 


Five MICRO SWITCH subminiature switches 
were selected by design engineers in this 
rotary selector switch to provide the switch- 
ing function for each of the pulse positions 
in a five-pulse binary code switch. Each 
switch is of single-pole, double-throw de- 
sign, thus providing 32 on-off current com- 
binations for data processing equipment. 


—~ = 


2 





The binary switch is a single control, posi- 
tive locking, electro-mechanical device for 
converting rotary Operation into a binary 
sequence. 

According to the designers, the 
SWITCH subminiature switches were 
because of 


MICRO 
chosen 


1 Small size and light weight (%4 x “’ x “% 
inch)— (265 per pound). 


eel 
~ 


2 Ease of operation. 

3 Reliability 

A Extremely low contact 
resistance (through 
use of fine silver). 


Positive make 


5 
6 


and from terminalis to ground 


There i 
the 


and break action. 


Resistance to shock 





and vibration. 


Low capacitance between open contacts 


in the 
switches that 


no limitation 
number of 


design as to 
can be used. 


(Send for Catalog 75A—'Subminiature Switches’’) 
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custom-molded by Chicago Molded Products 

















polystyrene 
bandsaw cover 
made lighter, 
stronger, at 
lower cost... 








An important feature of this new Magna 11” 
Bandsaw is its injection-molded styrene cover. 
It's lightweight — important to the operator “ 2 
who must remove the cover to change blades 


. it’s strong and sturdy. Here’s product en- 





hancement... ata saving; for it costs less than 

a die cast part. 

What's more, it eliminates painting 
during manufacture, For the 

attractive turquoise blue Magna- 

line color is in the plastic — it can't chip, 

peel, or fade — ever. 

Let Chicago Molded’s service engineers 
help re-examine your products. They may be 
able, just as they did for Magna, to suggest . > 
ways to make them better, and lower cost 
through the use of molded plastic parts. And 
our unbeatable facilities mean prompt, eco- 
nomical delivery of any size part you need 
in any quantity. That's why 60% of our busi 
ness comes from firms we've served for 15 


years or more 


If you'd like to receive news of new plastic appli 


cations and developments, send us your name and 
address. We will be glad to send you periodi« 


copies of the magazine Plastics Progress 





CHICAGO MOLDED PRODUCTS CORP. 


1024 N. Kolmar Ave., Chicago 51, Illinois 
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CLEANING THE INSULATION from eriaiinve le ad magnet ire labor itory ten hi wmehan pre ~ itt 
check conductor to see that it measures correctly after running through insulating machine 


CHECKING MAGNET WIRE FOR UNIFORM DIAMETER 


She can help you get firmer coils in your winding room 


One otf the inost important prope- assures that the conductor stays See the Man from Anaconda and 
ties of magnet wire—if you are to within specified tolerances during arrange a production run in your 
get good winding room perform- manufacture winding room. Anaconda Magnet 
ance, firm coils is uniformity of Constant check on quality of Ana- Wire can help you eliminate incom 
diameter conda Magnet Wire from raw ing inspection, cut rejects, get long 
To be sure you get uniform material through manufacture to er break-free runs. Offices in 27 
diameter in Anaconda Magnet finished product and packaging—is citie see “Anaconda” in your 
Wire samples from every mac hine one reason why Anaconda wire ha phone directory. Anaconda Wire & 
are checked every day in our oO many boosters among winding Cable Company Magnet Wire 
(Quality Control Laboratory. This room superintendents Headquarters, Muskegon, Mich 


SCHEDULE A PRODUCTION RUN OF A NACO N DA 


QUALITY-CONTROLLED MAGNET WIRE 





Construction: Some of the outstanding design 
features of this Power Appliance Relay are a molded 
terminal block and actuator, a dust and lint hood over 
contacts, and a unique “hammer-action” on contact 
opening which actually forces contact open. 


The R-B-M Power Appliance Relay is available 
either single pole normally open, or two pole nor- 
mally open and will be furnished with screw or quick 


connect Contact t rminals, 


A low wattage coil can be incorporated into the 
relay if ambient temperatures are higher than normal 


All coil terminals are of the quick connect type. 


Application: The Power Type 75 Appliance 
Relay has been designed for appliance applications 
where trouble-free operation and low cost are vital 
factors. Also, special ratings are available for induc 
tive or motor loads. Pilot duty device normally con- 
nects coil to voltage source and contacts close the 
power circu 


PRODUCTS 


DISS 


OTHER 


Screw Terminals 


Exploded View 


Screw Terminals 


Exploded View 
Quick Connect Terminals 


ENGINEERING DATA 


Specifications 


Contact Form 


Contact Ratings 


Contact Terminals 


Coil Terminals 


Coil Ratings 


Design Ambient 


Approx. Dimensions 


Power Appliance Relay Type 75 
S.P.N.O. or 2 P.N.O 


25 amps. per pole resistive at 230 volts 
60 cycle 
Inductive ratings— Consult factory for 
special inductive ratings giving details of 
application 
Screw type or Quick connect type 
Quick connect type 
Up to 240 volts, 50 or 60 cycle 
(Standard Pick up 85% Rated) 
Volt Ampere Ratings (Approximate) 
Armature Open Armature Closed 
50 cycle 19 50 cycle 13 
60 cycle 16 60 cycle 12 
120° F. Maximum* 


2-31/64" x 2-35/64" x 2-1/4" 


*Consult Factory Giving Specific Application Details for Higher Ambient 


Send for Descriptive Bulletin 


RBM DIVISION 


ESSEX WIRE CORPORATION, Logansport, Indiana 
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WARNER ELECTRIC BRAKE & CLUTCH CO. 


“puts the inger” on 


automatic rug machinery 


with the aid of 


RADIO RECEPTOR 
SELENIUM RECTIFIERS 


. oe | : ity 
MTT TT See eee eae tee TLAARAAA BAAAALAS 
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Guiding the 120 electric clutches that act as automated 
ve fingers in a new rug tufting machine is a Warner 
Latino 

HH 


control panel whose key components are six Radio 
Po Ts Receptor rectifiers. These fingers “feel” the rug pattern 
on a revolving roll, send information to the control 
station from which actuating impulses are relayed to 
clutches controlling yarn feed. 

yt 7} Perr 
a | 


rrr" A eed 
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A Radio Receptor customer for many years, Warner 
Electric Brake & Clutch Co. utilizes RReo. selenium 
rectifiers in this applic ation and many others because 
long experience has proved they can depend upon them 
for continuous and heavy duty, without fear of costly 


breakdowns. 


If you have a problem in rectification, do as many 
fine companies do in the United States and throughout 
the world Specify RKco. selenium rectifiers. Millions 
Tad : bl Sal 

rrr | Sito are in service in almost every possibile type ol circuit. 
= | Would you like our most recent literature? Please write 
a me aD ’ ¢ . section EM-17 

dah ai " ’ is 


wiser 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


Radio and Electronic Products Since 1922 
240 WYTHE AVENUE, BROOKLYN 11, N. Y. EVergreen 8-6000 


OTHER PRODUCTS OF RADIO RECEPTOR: Germanium and Silicon Diodes, Dielectric Heating 
Generators and Presses, Communications, Radar and Navigation Equipment. 
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This is just one of our many 
motors which use Built-in KLIXON 
Automatic or Manual Protectors” 


.. Says Leading Motor Manufacturer 


Kingston-Conley have been manufacturing 
quality electric products, including their well- 
known K-C line of motors, for over 20 years. 

Talking about the K-C 1 hp, 1725 RPM, 
single phase, 115/240 volt (shown above) 
which is used on automatic poultry feeders, 
E. P. Codling, Manager of Engineering and 
Manufacturing says: 

“This and many others of our motors are 
protected against burnouts by Klixon Pro- 
Our 


Klixon Protectors to be dependable for all 


tectors. experience has shown these 
applications of our motors.”’ 
You, too, can keep motors in your equip- 


ment operating dependably, reduce service 


calls and repairs by specifying and using 
Klixon Protectors. The additional cost is low, 
pays for itself over and over by protecting 
motor burnouts and 


against unnecessary 


equipment shutdowns. 


KLIxoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3610 FOREST STREET, ATTLEBORO, MASS. 


Now There's Something New In addition to the famous 
Klixon Protector for single-phase motors, you can now get full 
protection engineered into 3-phase motors with a single, built-in 


Klixon Protector. For full details write for Bulletin MOPR! 


ELECTRICAL MANUFACTURING 





ON THE HUNDREDTH ANNIVERSARY of his birth, 
tribute is being paid this year throughout 
the world to the man who alone was responsi 
ble for launching the basic a-c system upon 
which modern electric powel! veneration and 
utilization rests. The Fall General Meeting 
of the American Institute of Electrical En 
vineers being held in Chicago this month 
has been dedicated to Nikola Tesla. one of 
the greatest electrical inventors of all time 

Because of his early work in high frequency 
manifestations and in radio, the IRE also 
is honoring his centenary, And in Munich 
Germany. this past July the International 
klectrotechnical Commission agreed to adopt 
the name “Tesla” for the unit of magnetic 
flux density in the MKS or Giorgi system 
of units. For many years his name has been 
associated with high frequency coils, rarely 
with a-c motors. 

Born in 1856 in a_ border province ol 
Austria-Hungary now part of Yugoslavia 
Tesla came to the United States in 1884 to 
work with Thomas a Kdison on the develop 
ment of d-c generators and motors. The two 
inventors were as different as day and night 
Edison using the trial-and-error approach 
through endless experiments: Tesla calculating 
everything in his head before reducing his 
ideas to paper or metal. 

Pesla’s basic goal of getting rid of commu 
tator flashing on the then popular d-c Gramme 
machine by having an a-c motor operate 
off an a-c generator first occurred to him 
while still in college in Austria in 1875, But 
he did not conceive a polyphase system and 
the rotating electrical field theory upon which 
most a-c motor design is still based until 
This truly great “flash of 


took place while admiring a sunset 


seven years later 
genius” 
in an Austrian park. 

Jefore coming to America, he built models 
of generators, distribution transformers and 
a-c motors, but failed to arouse any interest 
in such a system on the Continent. So he 
sailed for New York. Edison, his first employ 
er, was a hot protagonist for d-c power. Tesla 
wanted above everything else to establish an 


a-c system. so within less than a year. the 


The Father of Alternating Current 


two parted company lesla to form his own 
manufacturing firm, He built single-phase and 
two- and three-phase a-c systems and by 
I887 was ready to file seven basic patent 
ipplications on motors, generators and trans 
formers. Design originality was so apparent 
that patents were issued within six months 
Successtul suits against infringement over the 
next nine years established their validity 
Professionally le ala really 
he presented a short paper in May 1888 before 
the AIEEE in New York on A New System 
of Alternate Current Motors and ‘Transform 


ers.” He was then 32 years old 


“arrived” when 


Phe lesla Electric Company was hard 
pressed for working capital. What put Tesla’s 
ce system into practice was the broad vision 
of George Westinghouse who bought some 
twenty of Tesla’s basic patents for a million 
dollars plus a royalty of $1 a horsepower 
Under pressure from bankers behind — the 
strugeling Westinghouse company the royalty 
clause later was dropped. ‘Tesla himself is 
said to have sacrificed personal gain to assure 
the advancement of his system through the 
personal direction of Westinghouse 

It was years (1895) before the first com 
mercial prototypes of Tesla a-c motors* were 
introduced by the Westinghouse company 
though a complete 2-phase system had been 
demonstrated at the Chicago World hair 
in 1893. This exhibit so impressed the en 
rineering advisors of the Niagara Falls Power 
Compan that they decided to adopt the 
Tesla system. In 1895, the first two Tesla 
Westinghouse poly phase venerators went on 
the line at Niagara and a year later were 
Suffalo, 22 miles 


away. In fact. this was the first big station 


suppl in street cars in 


in the world planned to supply industrial 
power rather than a lighting load. The rest 
And although the use of d-c motors 


is now un the 


is history! 
iscendency, particularly for 
variable-speed drives, the basic power system 
ilternating current More 


credit to Nikola Tesla 


continues to be 
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Standard 
available 


Fig. 1 forms of com 


mercially thermistor 


Use of temperature-sensitive semiconductors as components in the 


design of controls and instrumentation is based on three basic chara 


teristics: resistance-temperature, voltage-current, and current-time, 


plus combinations of them. Current uses and suggested applications 


may give a clue to solving your particular problem. 


PHERMISTORS ARE RESISTORS with a high temperature 
coefhcient of resistance, and their absolute resistance is 
a function of absolute temperature 

During the last 35 years, Bell lelephone Laboratories 
Inc. has investigated various materials and processing 
procedures to determine how to make stable and repro 
ducible thermistors. The investigation was quite successful 
and thermistors were put into large-scale telephone usage 
about 15 years ago. It is only in the last five years, 
however, that thermistors have been generally available 
for large-scale industrial use 

Many interesting applications for commercial and in 
dustrial use of thermistors have been developed in the 
last few years. Thermistors are now available in a large 


variety of types covering a broad range of electrical 
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characteristics. They are in the form of disks, washers 
rods, beads, and flakes capable of handling from a 
few microwatts to 25 watts of power and having a resist 
ance range from a fraction of an ohm to 100 megohms, 
with time constants from a fraction of a millisecond t 
several hours. Typical units are shown in Fig. 1. Resist 
ance values are available in normal tolerances of LO t 
20 per cent but many types can be obtained with 
tolerance as low as | per cent. With this wide range 
of values available, more and more applications are being 
found 
Thermistor applications are based on three basic 
characteristics. First, those using the basic resistance 
temperature characteristic such a temperature measure 


ment, temperature « ontrol. and temperature compensation 
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Second, those using the voltage-current characteristic 
such as voltage regulation, current regulation, power 
level control, and volume limiting. Third, those using 
the current-time characteristic such as time-delay relays, 
integration of power pulses, and memory in computer 
circuits. Fourth, those using various characteristics of 
thermistors in combination to measure some physical 
property other than temperature that can be converted 
into temperature by circuitry, such as gas analyzers, 
high-frequency power meters, flow meters, liquid-level 
meters, and pressure or vacuum pauges, 

In the group of applications, using the resistance 
temperature characteristic (Fig. 2) there are a number 


of important make thermistors 


considerations which 
better than cther devices for measuring and controlling 
temperature. The resistance of a thermistor is a function 
of its absolute temperature and it is merely necessary 
to measure resistance to know the exact temperature 
of the thermistor regardless of the source of heat whether 
from ambient temperature, self heat, indirect heater power 
or radiation. Since thermistors can be of high resistance 
values, it is possible to measure them with circuits of 
moderately high potential and low current, eliminating 
the necessity of heavy conductors and sensitive measuring 
equipment. No reference temperature is necessary as 1s 
the case with thermocouples, and the wiring can_ be 
iny ordinary copper wire. Sensitive, low-current instru 
ments are not necessary; simple ohmmeters are adequate 
If multiple circuits are desired, it is easy to switch from 
one thermistor to another with ordinary switches because 
high voltages and low currents are used instead of low 
voltages and high currents as with thermocouples. By 


using high-resistance thermistors, remote measurements 
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Fig. 2. (left Resistance-temperature charac 
teristic of two types of thermistor materials 


Fig. 3—Sensitive temperature control 
bridge circuit, Point of operation is 
determined by the value of the vari 
able resistor, More sensitive control 
may be achieved by applying alternat 
ing current to the bridge and placing 
a high-gain amplifier between the 
bridge and the relay 





can be made without any 


special wiring because the 


change in resistance of copper wires with ambient tempera 


ture is so small compared to changes in resistance of the 
thermistor that negligible Vapor 


pressure and liquid expansion type instruments on the 


error is introduced 


other hand, cause much trouble on long distance trans 
mission because of their extreme sensitivity to ambient 
temperatures around the transmission lines. Thermistors, 
therefore, when properly used, can give greater precision 
of measurement and control of temperature for less cost 
than other means. A typical circuit is shown in Fig. 3 

One large application of thermistors for temperature 
measurement is in radiosondes in which the resistance of 
the thermistor varies the pulse time of the radio trans 
mission from the radiosonde. By measuring this variation 
in transmitted pulse time, the resistance and therefore 
the atmosphe ric temperature can be determined to within 
about 0.5 deg 

Possibly the best known use of thermistors is for 


measuring the engine temperature in automobiles. A 


thermistor disk is mounted in a probe which is screwed 
into the water jacket of the engine block. The thermistor 
is connected in series with the battery and the indicating 
instrument on the dash panel. This application has been 
particularly satisfactory because thermistors are rugged 
ind free from damage due to vibration. During World 
War II, many aircraft had thermistors mounted in the 
engine blocks and connected through relays in bridge 
circuits to actuator motors which would automatically 
position the engine cowlings as required fo maintain 
optimum cylinder head operating temperature 
Thermistors are ideal for temperature controls, be 


cause simple electrical or electronic circuits can be made 


9) 








lo vive great sensitivity and accuracy 


t Constant tempera 
lure baths can bye 


controlled to OOO) de easily and 
to 0.0001 deg with a litthe more difficulty. Even fines 
control can be obtained but the equipment hecomes quite 
constant-temperature baths of 
good design of the bath itself. and 
tity ontrol ean make up for poor design of the controlled 


chamber or bath." 


complicated, Of course 


this precision require 


Small disk-type thermistors are now being used in the 
windshields of aircraft to control the amount of heating 
needed to prevent frosting. The thermistor is embedded 
in the plastic layer between the outside layers of glass 
in the safety glass, and small wires are brought out to 
Many 
mistors are being used for aireraft cabin temperature 
controls. Here, 


the control circuit vlass coated bead-ty pe ther 


high speed Pes pPorise Is required and small 
heads with a time constant in still air of about LO se 
are used in a high speed air stream where the time con 
stant is less than | sec. Since such small beads have 
small current carrying capacity without self-heating, it 
has been found desirable to use six or eight thermistors 
in a series-parallel arrangement so they will carry six 
or eight times as much power but with the same response 
time because each individual unit is exposed to the air 
stream in the same manner, Also, by using several units 
in a group, it is possible to select the units so the over 
all network has a very close tolerance of resistance and 
lemperature coethcient. Such yroups can be selected to 
tolerances of | per cent without much more cost than 
the thermistors alone which have individual tolerances 
of 20 or 30 per cent. Such a group of thermistors, used 
ina single sensing head, costs about $20 including selec 
tion, but much more than this is saved in the cost of 
the control equipment required to operate from this 
~<ensing head. 

There are two basic ways in which thermistors can be 
used to compensate electronic circuits for variations due 
to ambient temperature. One is the “individual circuit 
compensation method and the other is the overall “black 
hox” compensation method, In the first method, an in 
dividual circuit element may have a temperature co 
elheient which causes changes in the operation of the 
A thermistor 


can be designed to be mounted near such an element so 


circuit with ambient temperature changes. 


that it will respond to the same ambient changes, and 
it can be connected in the circuit in such a way as to 
exactly compensate for the changes caused by the orig 
inal element. For example, it might be desired to have a 
relay operate al the same voltage over a broad tempera 
ture range. Since the copper coil resistance increases with 
temperature, the actual voltage required to trip the relay 
also increases. By embedding a small bead thermistor 
in the coil and connecting it in series with the coil, it 
is possible to have a network resistance which is nearly 
constant with temperature so that the relay will always 
pull in at the same voltage This compensation works 
whether the coil temperature is a function of the ambient 
temperature or is produced by self heating of the coil 
due to operating current. 

In the black box method of compensation, a compli 
cated electronic circuit is supposed to give a certain out 
put when some fixed input ts applied. Often the output 


of such a circuit is affected by ambient temperature. By 


Thermostat ¢ i" {A Ami for } ‘ 
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plotting the output variation with respect to tempera 
ture, it is usually possible to design a thermistor or 
thermistor-resistor network which will exactly compen 
sate for the variation and give a uniform output over a 
broad ambient temperature range. Transistor amplifiers 
have been compensated in this manner. The same type 
of compensation has been successful in magnetic ampli 
hers, the outputs of which are sensitive to changes in 
iunbient temperature. In this case, the thermistor is com 
pensating for variations in the resistance of copper coils 
and also for variations in the permeability of the mag 
netic cores 

Aging Problems. The materials and processes de- 
veloped by the Bell lelephone Laboratories are for use 
primarily at temperatures of 300 C or less. Glass coated 
with very high stability. If 
the resistance of a new thermistor is plotted against the 


units may be used at 300 ( 


logarithm of time during which it is held at an elevated 
temperature, with the time coordinates being something 
like | day, | week, 1 month, | year, 10 years, the result 
will be a rising exponential curve approaching an asymp 
tote of a fixed resistance of 2 to 3 per cent over the whole 
time scale. with 90 per cent of the change taking plac ein 
the first week, This leaves only 0.2 or 0.3 per cent change 
to take place through the years of use at elevated tem 
perature. Units which had been aged at 300 C for 60 
days have been tested for use in gas analysis equipment 
they were found to be stable over long periods of time 
to better than O.OL per cent. This is of course an ideal 
ipplication where the temperature of the thermistor is 
nearly constant during its useful life. Glass coated bead 
type thermistors were used at 500 C for a period of three 
months with less than 0.1 per cent change in resistance 
\fter the three months period, the units started to in 
crease in resistance at the rate of about 2 per cent per 
day possibly because flaws had developed in the glass 
coating 

Glass coated bead-type thermistors are now being used 
in guided missle telemetering up to 500 C with good 
success, It is not required to come back to normal ambi 
ent temperature with high accuracy because the missile 
is destroyed at the end of the flight. In going through 
the temperature range once, the unit can be expected 
to vive accurate temperature readings within the ability 
of the telemetering circuit. 

Another unusual use of a glass coated bead-ty pe ther 
mistor is in a fire detector in which it may be heated to 
1000 © for a very short time and then brought back to 
room temperature, Sue h treatment will change the re 
sistance of the thermistor by 3 to 4 per cent each time 
it is eyeled but this is of no particular importance be 
cause it is not being used to make accurate temperature 
measurements at room temperature 


represents only | or 2 deg C and is unimportant in the 


A few per cent error 


application. 

\ glass coated bead-type thermistor is being used as 
1 temperature-control sensing device in the nozzle of a 
plastic extrusion press where it is important that con 
stant temperature be maintained for several hours during 
a run of a certain plastic. In this case, the control circuit 
consists of a balanced bridge with a variable resistor 
in one leg and the thermistor in the other. To change 
the temperature at which the nozzle is controlled it is 
only necessary to change the setting of the variable re- 
sistor. No calibration is required on this control because 
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hig. 4 


it three ambient temperatures 


Voltage-current characteristics of a typical thermistor 
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hig. 5 Voltage regulation is provided by thermistor and series 


resistor A in parallel with the load. As the load resistance 
increases, the increased power applied to the thermistor causes 
heating which reduces the thermistor resistance. The increased 
current through the thermistor and resistor B brings the volt 
age across the load back to its original value. Both a-e and d- 
power supplies may be regulated to within | per cent by suit- 
able cire uitry. 


the adjustment is made until the plastic is being extruded 
properly and then the control is left in that setting 
On the next batch of material involving a different tem 
perature, the same procedure is followed. Even though 
this control is being used at about 450 C, it works satis 
factorily because, as the thermistor ages slowly, the 
settings on the variable resistor are made a little higher 
to make up for the increased resistance of the thermistor 
kventually, the thermistor has aged so much that the 
variable resistor cannot be adjusted any more to make 
up for it and the thermistor has to be replaced. Replace 
ment is required about once a year and the expense ol 
$2 is not considered bad for the good results obtained. 

In the second group of applications which uses the 
voltage-current characteristic of thermistors (Fig. 4), 
there are many commercial applications now operating 
successfully. The voltage-current curve of a bead-type 
thermistor shows an increasing voltage with increasing 
current until a peak value is reached beyond which point 


the voltage decreases as the current increases. In this 
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latter portion of the curve, the thermistor is exhibiting 


a negative-resistance characteristic 


represented by the 
slope of this portion of the curve. If an ordinary resistor 
of the same value is placed in series with the thermistor, 
hig. 5, the net result of the two elements will be a curve 
of approximately zero slope over a broad range of cut 
rent. This means that this network will have a constant 
vollage across it over this range of current and it will 
therefore be an excellent voltage regulator It can be 
used in the same type of circuit as a gas-discharge tube 
\ gas tube operates normally over a current range of 
about 6 to | whereas a thermistor voltage regulator may 
operate over a range of about 60 to 1. Such voltage 
regulators have been used in voltage-regulated power 
network 


was used to supply a fixed reference voltage 


rectifiers where the thermistor instead of a 
battery 
This device was used in aireraft where it had to operate 
over a wide temperature range and batteries were not 
very stable. 
Thermistor voltage regulators are used in’ oscillators 
to control the voltage applied to the grid circuit in order 


to maintain 


a fixed oscillation amplitude. Thermistors 


ire particularly good for this purpose because they are 


strictly resistive and do not cause phase shift or cis 


tortion at moderate frequencies 
One of the largest singh applic ations for thermistors 
has heen iis powe! level controls in broadband carrie 


telephone repeaters In these circuits 


a bead thermistor 
i= placed in the rie alive feedback cireuit ith such “uewiay 
that. as the outpul powet level tends to increase, it re 
duces the resistance of the thermistor and increases the 
negative feedback to reduce the amplifier vain (big. 6) 
Output power level control to about 0.5 db is achieved 
in spite of very wide input level variation. In order to 
hold such close output control, it is necessary to com 
pensate these control thermistors for ambient tempera 
ture variation so that the resistance is a function of 
power only and not ambient temperature. This is done 
by attaching a small heater to the bead thermistor and 
applying enough current to it to heat the bead to 120 f 
The amount of current through this heater is controlled 
by a network of three other thermistors and six resistors 
chosen to pass exactly the amount of current required at 
any temperature to make the bead 120 F with no power 
being dissipated within the bead itself. Under these cis 
cumstances, the actual temperature of the head is ce 
termined by the amount of power dissipated in the bead 
which is a function of the output power of the amplifier 
only, since temperature variations are compensated for 
automatically. This may sound like a complicated device 
but its actual cost is a very small fraction of the cost 
of controls previously used for this same purpose. Be 
sides it Is more reliable and accurate 

limiters. A 


network similar to a voltage regulator is 


Another use of thermistors is as volume 
thermistor 
placed across a telephone line to maintain constant volt 
A weak signal is not affected 


circuit but a 


age across the earphone. 


by the thermistor high-level signal is 
limited to the maximum voltage for which the circuit is 
designed. All signals which would otherwise be too loud 
for comfort are therefore reduced to normal listening 
level. In considering the re sponse speed of such circuits 
it is interesting to note that in the original designs of 
this volume limiter, the device responded so rapidly that 


it actually clipped individual syllables from words. It 
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was necessary to add some thermal inertia in the form 
of glass loading to slow the thermistors down until they 
would not clip syllables. Such limiters can be made to 
control volume level to 1 or 2 db. 

In the third applic ation group, using the time-resist 
ance characteristic of thermistors (Fig. 7), we find an 
other large telephone application. If a fixed potential is 
applied to a thermistor in series with a resistor, a small 
current will flow which will dissipate a small amount of 
heat in the thermistor, This will raise the temperature of 
the thermistor and thereby reduce its resistance so more 
current can flow in the circuit. The resistance decreases 
and the current increases until the voltage drop across 
the series resistance is increasing as fast as the voltage 
across the thermistor is decreasing and the system is in 
equilibrium. The time required for the current to in 
crease to its maximum value is a function of the resist 
ance of the circuit, the voltage applied, and the dissipation 
constant of the thermistor. If a relay is placed in series 
with a thermistor in this way, the current will reach a 
high enough value to energize the relay at some time 
after the circuit is closed. This creates a controlled time 
delay in the operation of the relay (Fig. 8). 

In telephone circuits, ring-up relays inadvertently may 
be actuated by a transient disturbance on the line. When 
the operator answers such a ringing signal and finds the 
line open, she disconnects her plug; the second transient 
set up on breaking the circuit closes the ringing relay 
on the other end of the line. Placing a bead type ther- 
mistor in series with the ring-up relay will cause a delay 
sullicient to prevent response to short transients but will 
permit operation in 0.3 sec of regular ringing signal 
This application almost completely eliminates false ring 
ing in telephone lines 

Another interesting application of time delay is in oil 
burner control solenoids which open and close the oil 
line. In an ordinary oil-burner system, when heat is 
called for, the motor accelerates slowly. During this time, 
the oil pump discharges a small amount of oil which is 
not properly atomized because the blower is not up to 
speed. When the flame ignites, there is a small explosion 
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Fig. 6—The thermistor in the negative-feedback loop is heated 
when the output power level increases. This reduces the therm. 
istor resistance which increases the feedback voltage and 
reduces amplifier gain to provide power level control. 


and a puff of smoke due to incomplete combustion. This 
smoke makes cleaning of the furnance frequently neces 
sary. By placing a thermistor in series with the valve 
solenoid, the motor has time to reach full speed and the 
air is blowing with full velocity before the oil spray is 
admitted to the combustion chamber. Because no oil has 
been spilled and there is a slight excess of air in the 
mixture, there is no explosion and no puff of smoke or 
ignition. 

Thermistors can be made to have various time delays 
in circuits and it is possible to build circuits which will 
integrate or count pulses of power. A thermistor relay 
combination can be designed which will not close or 
three pulses of power delivered from a telephone dia) 
but will close on four pulses. A whole series of such re 
lays can be set up to operate selectively on various num 
bers of pulses. The operating pulses of power may be 
supplied from electronic equipment to produce any type 
of control desired. 

If a thermistor in a computer circuit is given a pulse 
of power, its resistance is reduced according to the size 
of the pulse. If this same thermistor is given another 
pulse of power within a given length of time, the resist 
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Fig. 8—A thermistor and variable resistor 
in series with a relay and a power source 
provides a variable time delay. Current flow 
is initially limited by the high resistance 





Fig. 7—Thermistor current-time characteristics for 
applied voltages 





various 


of the thermistor which then heats, reducing 
its resistance and permitting sufficient cur- 
rent to flow to energize the relay. The delay 
time is proportional to the setting of the 
variable resistor. 
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ince can be reduced still farther but if sufficient time 


elapses between pulses, there is no effect left from the 


first one. This, therefore, is the basis for a selective cir- 
uit which can give a signal as a function of frequency 
or magnitude or both of pulses fed to the circuit. This 
circuit not only has memory of previous pulses but also 
has forgetfulness. It has stronger or longer memory de- 
pendent on the number of times a certain signal has been 
repeated. In many respects this is like the human brain 
ind a complicated network of thermistors could be made 
to operate in a similar fashion to the brain on thought 
impulses. Interrelated circuits could even be made to give 
signals as a result of impulses applied to adjacent cit 
cuits dependent upon how long it has been since either 
or both circuits had been energized. This is similar to the 
function of the brain in which the memory of one 
thought is stimulated by another thought depending upon 
what interrelation has previously been established and 
how long it has been since these thought paths have been 
energized. 

There are many commercial uses of thermistors which 
employ combinations of their three characteristics. Two 
bead type thermistors mounted in a balanced bridge cir 
cuit with sufficient current passed through them to raise 
their temperature to some value above ambient like 120 C, 
an be used as the basis of a number of instruments for 
measuring various physical phenomena. To measure 
microwave power, one of these thermistors is mounted 
in a wave guide in such a way that it can absorb all of 
the microwave power being transmitted. If the bridge is 
balanced with direct current and no microwave power is 
turned on, the exact power in the thermistor may be 
alculated by measuring the current in the bridge and 
knowing the resistance to which the bridge is balanced. 
If the microwave power is then turned on, the thermistor 
ibsorbing it will be heated and the bridge will become 
unbalanced. By reducing the d-c current to again balance 
the bridge, the new d-c power in the thermistor can be 
alculated and the difference is the amount of microwave 
power in the wave guide. This circuit and modifications 
of it are the major means of measuring microwave power 
today. 

Using the same circuit but mounting both thermistors 
in holes in a block of metal, the bridge can be balanced 
If the air in one of the holes is replaced with some other 
gas such as carbon dioxide, the rate at which heat is 
conducted away from that bead will be less than it was 
with air and the temperature of the bead will rise until 
ill of the power being dissipated in the thermistor is 
being conducted away by the carbon dioxide. The bridge 
will now be unbalanced because one thermistor will be 
hotter than it was before. The amount of unbalance then 
represents 100 per cent of carbon dioxide in the hole. 
If a mixture of 50 per cent air and 50 per cent carbon 
dioxide is put in the hole, it will be found that the un 
balance of the bridge will be just half of what it was 
before. Here then is an excellent gas analyzer than can 
be calibrated directly in percentage of mixture of any 
two known gases. 

A number of such gas analyzers are now on the market 
for various purposes. This method has been used for 
measuring carbon dioxide in flue gases for adjusting 
furnaces to optimum operating efficiency. It has also been 
used for adjusting internal combustion engines to maxi 


mum operating efficiency by analyzing the exhaust gases 
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Fig. 9 —Liquid level may be measured or controlled by means 


of a simple series cireuit which includes a thermistor, The 
lamp in this on-off cireuit will be extinguished when the liquid 
reaches the thermistor. Its higher thermal conductivity cools 
the thermistor and increases its resistance to the point of lamp 
eut off. A relay or solenoid may be substituted for the lamp 
ind used to control a valve 


This type instrument is now being used to measure the 
concentration of oxygen in oxygen tents and in baby 
incubators. It is also being used to measure the per cent 
of various gas mixtures in chemical processing. 

If this same bridge is used with one thermistor mounted 
in a hole in a block of metal and the other placed inside 
a pipe that has either a gas or a liquid in it, the bridge 
can be balanced when there is no flow im the pipe. When 
flow is produced, the greater rate of speed of the fluid 
past the thermistor will take way heat faster, the bridge 
will be unbalanced. Such an instrument can be calibrated 
in flow velocity or volume. One nice feature of this type 
of flow meter is its broad operating range, which can be 
100,000 to 1. If one of the thermistors of 
such a bridge is mounted up in the air where it is un 
shielded, it will make an excellent anemometetr 


made over 


which 
can measure very low as well as very high wind velocities 
Gas flow meters such as this have been made to measure 
flow rates as small as 0.001 ce per hour, By special ar 
rangement of the thermistors, such a flow meter can be 
made directional. 

Flowmeters of this type have been used to make very 
sensitive rate-of-climb and rate-of-descent meters for use 
in aircraft. This is done by connecting one of these di 
rectional flowmeters to a reservoir of one or two quarts 
capacity. Flow of air in or out of the reservoir will be 
proportional to the rate of descent or rise of the plane. 

If two thermistors in a bridge circuit are mounted 
one above the other in a tank, liquid level can be con 
trolled. When the level reaches the lower thermistor, it 
will be cooled by the greater thermal conductivity of 
the liquid and the bridge will be unbalanced. This bridge 
can be made to operate a control which will shut off 
the flow of liquid into the tank until the level drops to 
the point at which both thermistors are again in air. 
This type of liquid level control can be made to operate 
within about one hundredth of an inch. A less elaborate 
circuit based on this principle is shown in Fig. 9. By 


proper circuitry, it is possible to make such controls 
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operate O.O1 sec after the liquid touches the thermistor 


or alter the thermistor is removed from the liquid Level 
alarms of this type are now being used in aircraft fuel 
cells. The big advantage of this type of level indicator 
over other types is that it has no mechanical or moving 
parts Ihe thermistors are permanently mounted in the 
fuel cell and are relatively indestructible 

Lsing the circuit and mounting one of 
the thermistors in a highly evacuated glass tube and the 
other in a glass tube that can be connected to a vacuum 
system 


same br idye 


a very sensitive vacuum gauge is obtained which 
is good over the range of about 10° to LO ’mm of mer 
eury. The bridge must be balanced with both thermistors 
in a high vacuum and then as air is let into the vacuum 
system. the amount of unbalance of the bridge can be 
calibrated directly in pressure 

Another rather recent development using a thermistor 
used for 
measuring the pressure of the upper atmosphere in order 
to establish the altitude of a high flying radiosonde. The 
present hypsometer developed for the Signal Corps can 
measure altitude from sea level to 125.000 ft 


for pressure measurement ts the hypsometer 


It consists of 
a small glass tube containing a bead thermistor and a 
-mall wire heater wound around some insulating mate 
rial near the bead 


About 2 ce of liquid is placed in the 
tube. When electrical power applied to the heater, the 


heat makes the liquid boil and the resistance of the 
thermistor is determined by the boiling point of the 
liquid. Since the boiling point is a function of the atmos- 
pheric pressure. the resistance of the thermistor can be 
telemetered to the ground and interpreted as the altitude 
of the radiosonde, As the liquid is boiled away, it is 
condensed and fed back into the 
The liquid lasts about 3 hr 


reservoir for reuse 

Previous methods of measuring altitude involved the 
use of a sensitive aneroid barometer which moved a 
switch from one position to another to indicate changes 
of pressure. At high altitudes, the barometer is accurate 
to about one millibar out of four which is about 25 pet 
cent. At the same altitude. the hypsometer is accurate to 
about | per cent of the pressure reading which is about 
25 times as good as the barometer. The hypsometer can 
he made very small and has a response time in the ordet 
of | millisecond. 

These are only a few of the many interesting appli- 
cations of thermistors. Thermistors can be used in some 
way in almost every manufacturing process and they 
can be used in almost any electrical or electronic equip 
ment. The main limitation to date in the use of thermis 
tors is the limitation of knowledge of engineers who must 
design them into equipment in order to establish a new 


use 


Laboratory Power Distribution System 





DIstTRINE TION OF POWEK to test stations 


in the engineering laboratories of Gen 
eral Eleetric’s Specialty Control Depart 
ment at Waynesboro, Va. i 
by the use of Cope 


tor-generator sets 

Distribution by 
facilitated trough 
x pande d metal 


cable trough, Cable trough stacked four 


main control panel from whit h de and laboratory rooms 


ae power from 110 to 550 volts. 60 and 


96 


WOO eyeles, is distributed from the mo- 


means of overhead 
around = the 

laboratory and across 
puts all facilities within immediate ac 
deep is pictured (left) here above the cess of every bench 


as well. Vertical runs 


runs under all the benches so that many 
of the services can be tapped at any 
point. Complete accessibility for fast 
periphery of the change, and easy inspection and main 


it at several points tenance seen in photo at right, is the 
keynote of this entire laboratory design 


according to W. W. Walker, chief eles 


trical engineer of the laboratory 


and in individual 


along the walls connect with horizontal 


FIiECTRICA TANLEFACTURING 














Odd-Shape Laminations Aid in 


L. C. PACKER 


Votor I igineering 


Vanager 


Westincnouse ELecrri 
Springheld, Massachusett 


PORATION 


Making Motors Conform 
to Product Styling 


Vew manufacturing techniques make practical the use of laminations radically different in 


contour than the conventional round shape. Thus, the industrial designer has the opportuni- 


ty to obtain many variations in motor contour. The drive motor contributes to—rather than 


hinders—good product appearance. 


Pe ELECTRIC MOTOR has come to be recognized as a 
most important element in the overall appearance of 
design of electrically driven products. Although true of 
large equipment as well, this statement is especially 
pertinent to smaller products like business machines and 
appliances. When externally mounted, the motors may 
actually dominate the appearance of these products. Or, 
if “built-in,” the shape of the motor may totally influence 
the product shape. From the industrial designer, particu 
larly. have come the demands for unconventional motor 
designs that have helped in many cases to eliminate th 
electric motor as a detriment to good product appearance 

The lamination stack is usually the key to the external 
shape of a motor. As a result, the development of motors 
of custom configurations has come about only with the 
ability of motor engineers to perfect “odd-shaped™ lami 
nations. Happily, it has been found that the use of such 
unconventional laminations often leads to savings in 
materials cost through reduced scrap and economies in 
assembly cost. Consequently, when production quantities 
warrant, the motor manufacturer has become quite recep 
tive to requests from the equipment designer for motors 
ol sper ial shapes 


foday. manv millions of motors are made with odd 





shaped laminations. Some such laminations were actually 


produced as far back as the turn of the century, but were 
expensive because of the lack of suitable materials. tools 
and facilities. The advances in motor design, improve 


ments inp magnets 


materials, lamination-die 


design 
materials, and machine tools make it simpler lo produce 
the complete stator laminations im one plece, Some ol 
the early shapes made by present methods show sub 
stantial cost reductions compared to conventional round 
stators. 

Lamination Shapes. [he laminations for distributed 
wound a-c motors in both fractional- and integral-horse 
power sizes have in general been round, as typified by 
the lamination of Fig. | and the wound stator of big 2 
It was long assumed that this configuration made pos 
sible the most economical method of manufacturing 
Perhaps the first lamination that might be termed odd 
shaped and that helped disprove this assumption is the 
square type big 5. The square stamping is now widels 
employed, even in round frames such as that in big | 
l to 15 hp at 


1725 rpm and quite similar to a design for 20 to 75 hp at 


which is representative ola design for 


this same sper d 


The square lamination has contributed to ease of 
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Fig. 3-—-Square lamination that 
has become a common-place 
variation of the conventional 
round form 


big. 4—Stack of square lamina 
tions used as field structure 
within a round frame 


manufacture as a description of the process will show 


After the 


correct number, an end plate about 14 in. thick is placed 
on each side of the stack 


laminations are weighed to determine the 


The end plates have the same 
outline around the corners as the laminations and have 
a bore larger than the diameter across the stator slots 
The stack is centered on an expanding arbor through the 
stator bore. Circumferential slot alignment is secured by 
pins projecting up through two rows of slots 180 deg 
ipart. The laminations are compressed between the end 
plates by a top ram. The lock-bars are inserted in the 
rounded corners with the main body of the lock-bars 


fitting into the notches in the laminations, and with the 


HORSESHOE-SHAPED STA- 
TOR for this universal motor is 
well adapted for short vertical 
motors. The feld coil is easily 


and quickly wound on a spool 
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Fig. 1-——Classical round lamina 
tion for distributed-wound a-~« 
motor stator. 


Fig. 2—Complete§ stator as 
sembly consisting of stack of 
round laminations and field 


windings 
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grooves near each end of the lock-bar fitting into the 
smaller notches in the end plate. The lock-bars or pins 
are screw machine products with the ends drilled and 
tapped to receive the bracket mounting screws. 

While core pressure is maintained by the top ram and 
while the mandrel in the stator bore is held in an ex 
panded position, a second ram slides the frame and foot 
assembly over the core. The stator assembly is then 
removed from the press and the core locked securely 
in place by welding between the end plates and frame 
The bracket fits in the ends of the frame are then 
machined. 


The benefits of this construction are: (1) efficient use 








eeeeeeeaeeeeceeeeeee eee 


FIC TRICAL MANLEACTURING 








eeeeeceeeeeeeeeceeoeeoeeeeeeeeeee eeeeeeeeoee ee eee eeeees .« eeeeeeeeeeeeeeeeeeceee eee 


CASE VACUUM-CLEANER MOTOR LAMINATIONS. Stato: 
1ISTORY lamination has material behind the poles cut out to reduce 
the cross field flux set up by the armature of the universal 

“") motor. The depth of the section to the rear of the pole 
L. should be as small as practical for maximum suppression 


of the cross-field flux. The latter causes a distortion of 
the field form, thereby bringing about inherently poor 
commutation and a reduction in power. A strong field 
a weak armature and proper angle of shift of the brushes 
will improve the commutation and brush life. In addition 
the curving of the pole tips, noticeable in the illustration 
makes a quieter motor and the so-called chamfering of 
the poles performs a similar function. The four small 
holes are for rivets to hold the laminations together, while 
the four large holes are for mounting purposes. This 
lamination is used for portable electric tools as well as 
vacuum cleaners. 
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HISTORY 





SEWING MACHINE MOTOR incorporates special lami with an OD of 2.675 in., this lamination is now made in 
nation shown at the right. The lamination for this “built several sizes. An added benefit of this shape is that it 


in” universal motor was cut down to clear a shaft in saves considerable material. The two holes spaced midway 


the sewing machine head. This lamination is more effe between the poles are for mounting purposes. This lami 


tive in reducing the cross-field flux than the vacuum nation is used in split housings in which the stator is 
held in place by means of a spring. Applications include 


vacuum cleaners and portable tools 


lamination previously described because there is a hole 
in the section behind the pole, with the result that the 


net area of the section is somewhat less. First designed 
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CASE 

HISTORY SQUARE LAMINATIONS with step cut into each 
of the four outside corners. A clip seats on cach 
step to support the stator in the housing of a 
small portable food mixer. The width of the 
lamination parallel to the poles is the width of 
the strip of steel used in making the lamination 
The material needed for making this shape Is 
less than that needed for the food-mixer lamina 
tion illustrated above 
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TWO VERSIONS of unconventional lamina 


tions for two-pole shaded pole stators. Lami 
nations having the shape depicted at left are 
assembled one at a time inside the wound 
spool In other ty pes the top yoke is locked 
between the two vertical yokes. The round 
holes are for rivets and the long slots are for 
the shading coils. In a similar design (not 
shown) the poles are punched out up to the 
coil space and press fitted into dovetail slots 
in the yoke above the coil space, This can 
also be done with conventional four-pole de 
signs but the space between the poles must be 


closed as above. The lamination at the right 


SHADED-POLE MOTOR LAMI. 
NATIONS «0! special design for 
fan application. Conventional 
round motors are, of course, 
widely used for fans, but in 
certain cases the incorporation 
of odd - shaped laminations 
yields economy of material and 
can even bring out easier as- 


sembly of the motor into the 
product 


OE 


is a very economical two-pole design from the 
material standpoint, but requires a large mag- 
netic bridge between the poles. 


the two brackets are assembled over the shaft and 
located on the tapered pins. Mounting holes are 
provided 60 deg from each pin for three mounting 
screws, which hold the brackets securely in place. 
Another method is to make the pins large enough 
so that they can be drilled and tapped for bracket 
mounting screws. An exploded view of the parts and 
a completely assembled motor are pictured at the 
right above. 


STACK OF HEXAGONAL laminations provide a 
shaded pole stator core that is economical to build 


and easily and quickly assembled as a complete 


wr. The width of the steel strip is the distance 
tween the two flat corners. The hexagonal sides 
tangent to a conventional round stator design. 
orners provide space for three pins outside the 
ienetic circuit. The laminations are built up into 
re on three accurately Lap red pins with a press 
wiween the pins and laminations. There are 
tapered sockets in the brackets into which 

e bape red pins are seated. The bearings and lubri 
n packing are assembled into each bracket 


tor is placed inside the wound stator and then 





ol electrical sheet steel: (2) ease of handling and stacking; 


, 
+} 


provision of convenient means of contact between 


core and frame as well as space for passage of air for 


ventilation. The latter represents an advantage over a 
rolled frame with round. stators, although equivalent 
ventilation can be obtained with ribbed cast iron frames 
The round stator yields more scrap electrical steel; how- 
ever, small-size round laminations can be placed close 
together on the sheet when punching so that there is very 


little scrap. 


There are some square-type stators manulactured for 


FAN MOTOR engineered for ease of assembly. 
Stator at left has mounting pins pressed into the 
core. Two of these pins fit into grooves in the lower 


half of the motor housing and accurately position 


hermetically sealed refrigerator motors with ground 
rounded corners. There are also some small square stators 
with distributed windings for fans which mount in a split 
Irame on pins 

Che square lamination is now so commonplace that it 
can hardly be termed odd shaped. However, it is illustra 
tive of the change in thinking from which the industrial 
designer stands to benefit. The picture-caption section 
that follows demonstrates the extremes that motor de 
signers have gone to mold motors to the styling require 


ments of the end product 


the stator core with respect to the bearing bore 
The top cover is assembled with two grooves fitting 
over the two top pins in the stator core. The flat 


springs in cover hold the bearings in position. 


INSIDE-OUT MOTOR has laminations shown at 
extreme left. Top part is the stator lamination and 
the lower part is the rotor lamination for a four 
pole two-phase fan motor for a refrigerator. In 
this motor, the rotor revolves around the stator. 
Shown for contrast to the right of these parts are 
the laminations for a conventional motor of similar 
characteristics. The complete motor and an ¢ xploded 
view can also be seen. The bearings are pressed 
into the casting over which the wound stator is 
fitted. The die cast rotor with shaft is then as 
sembled and held in place with end play washe rs 
with a steel D-hole and split ring to hold it into 
position The inside-out stator has a manufacturing 
idvantage because each pole is spool wound, there 
by permitting the coil winding machine to travel 
faster than is possible with the oscillating machine 
required to wind the conventional stator and to do 
it at lower cost. The inside-out motor also requires 


less parts and assembly time 





Fig. 1 (ljeft)—The non-linear hystere- 
sis characteristic of a ferromagnetic 
tape-wound core can be approximated 
as a “square” loop. 


Fig. 2 (right)—For a given core with 
a given set winding the usual B-H 
coordinates can be changed to winding 
current i and magnetic flux ¢. 


Magnetic Switching 


KOBERT W. DURKEI 
ANDIA CoO 
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Hk MAGNETIC SWITCH is a relatively simple device if 
only the circuit is considered, But this simplicity is mis 
leading when a mathematical analysis of its operation 
is attempted. The extremely nonlinear characteristics of 
the core material allow linear circuit theory to be ap 
plied only to selected periods of operation. Assumptions 
if perfect core materials are made to simplify this anal 
ysis. Such assumptions unfortunately do not give result 
Vayneti switches combine — reliability int mathematical expressions with sufficient accuracy t 
predict performance of practical circuits; but they helj 


long life. low maintenance. and resistance demonstrate the possibilities for contactless switching 


Ihe saturable transformer and the saturable reactos 
to extreme conditions of vibration, shock offer unique replacements for mechanical switches and 


and temperature in a completely statu relays in many types of circuits. However, both devices 
are basically reactive in eflect and are limited to appli 

dei ice whi h Way hye permanently sealed cations involving power in pulse form only 

“Square Loop” Cores. (Of the currently available mag 


oF potted, Here is a clear and concise an netic cores, those having the most desirable character 


istics (i.e., ‘rmitting large changes in induct: of 

alysis of the basic electromagnetic ph me 2S eS” 
the coil-core combination) are toroidal in form and con 
nomenon of inductance that makes sucl sist of ultra-thin ferromagnetic alloy tape wound on 
or supported by, a nonferromagnetic form. The dis 


det iwes posstble 


tinguishing feature of these cores is a nearly rectangula: 
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Fig. 3 (above) —Basic saturable-transformer switch: cur- 
rent pulse through the set winding “sets” the transformer 
core to pass or block a power pulse from primary to 
secondary windings. 


Circuits 


hysteresis loop and a ratio of residual induction, B,, to 
maximum or saturation induction B,, of approximately 
unity. The high value of residual induction results in an 
inherent memory or switching characteristie \ loop ot 
this type is shown in Fig. 1. 

Magnetic states +-B, and Bb. are states of maximum 
residual flux in lines per unit area, or number of lines 
of flux in a given core cross-sectional area. They will 
be called the set states. A toroidal core can be switched 
from one set state to the other by passing a suitable 
pulse of current through a winding called a set winding 
lor example, assume a toroidal core with a given cross 
sectional area perpendicular to the magnetic path, a 
riven magnets path length. and a set winding of a given 
number of turns. The dimensions of Fig. 1 can now be 
hanged to those shown in big 2. where l Is amperes 
ind @ is number of lines of flux for that particular core 

When a positive magnetizing force 1s applied to switch 
path fol 
lowed is /,2,3,4, Fig. 2. pon removal of the current in 


the core in a positive direction, the dynami 
the set winding. the magnetizing force -+-: falls to zero 
Point 5 


represents the positive set state. If a negative magnetizing 


ind the dynamic path continues from 4 to 5 
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Time 


Fig. 4 (above) —Passed pulse with core of Fig. 
3 set to point | of Fig. 2. Switch is closed at 
t. opened at ty, Negative pulse results from 
flux reversal when switch is opened. Fig. 5 (be- 
low)—Blocked pulse with core of Fig. 3 set to 
point 5 of Fig. 2. 


fore i is applied in the set winding, the dynamic path 
is indicated by points 5,6,7,8. Again upon removal of the 
negative magnetizing force, the core flux falls to /, the 
negative set state 

Once the core is set to a given state of residual flux, 
it will remain in th state indefinitely i.e. for all prac 
tical purposes the state is independent of time and en 
vironmental conditions and can be shifted only by ap 
plication of current in a winding 

Note the large change in flux 6, between points J and 
4 and the relatively small change in flux #4 between 
points 4 and 5. In differential form, Faraday’s law for the 


induced voltage is 


chan © is this change 


If the flux ae signated by Ad 


be ¢ Kpre ssed in the following form 


Substituting equation 4) Into equation 


results in 
Faraday's law in integral form 


(4) 


Thus, the 
proportional to the total flux 


volt-time integral of the terminal voltage is 
chan 

Saturable Transformers. Now assume that a core of 
the same type, to which a primary and secondary have 


been added, is placed in the cireuit of Fig. 3 








igno! 









Cold- cathode 
thyrotron 


ee” Set-10-poss 
winding 


Reactor 


Set -to-block 
winding 


Bo 


Suturable 


Fig. 6 transformer sed as a selector switch to 
permit triggering thyratron by both signals / and J/, or by 
signal T only. Series reactor in primary increases pass-to-block 


peak voltage ratio to approximately 200, 


Let the set winding be sapplied with a pulse of eur- 
rent in such a direction that the core flux is set at point / 
) 


in Fig. 2. If at some later time the switch to the primary 


circuit is closed 


the eore flux is driven from point / 
to point 7 on the hysteresis loop. This large change in 
hig 
ure 4 shows the secondary output wave form, called the 
passed pulse 


flux results in a latve secondary volt-time integral 


The brief negative pulse occurs when the 
switch is opened and the flux reverses from 4 to 5 

If the set winding is now pulsed in such a way that 
the core is set at point 5 of Fig. 2 and the switch is again 


This 


results in a relatively small change in flux and a corre 


closed, the flux is driven from point 5 to point 4. 


spondingly small secondary volt-time integral. Figure 
» show the secondary outpul wave form, called the 
blocked pulse. Again the negative pulse results when 
the circuit is broken 

Saturable core transformers tested in the laboratory 
exhibited nearly equal voltage pulse heights for either 


energy output were larpe. 


set state however ratios of volt-time 


integral and 
Thus the utility of 


able transformer in passing or bloc king a pulse of energy, 


depending upon the previous command signal in the 
set winding With the 
ol big , load must be 


is apparent circuit configuration 
the secondary 


work 


first switch closure 


a device that will 


with a single pulse of energy resulting 


Any further make or break 


results in small flux 


from the 


in the primary eireutn excursions 


Also 


upon application of the setting pulse, the resulting flux 


and correspondingly small energy output pulses 


change produces a voltage pulse in all windings which 


may or may not be identical to the signal voltage, de 


pending upon turns ratios, magnitude of setting voltage 
or rate of change of 


selling current, 


Selector Switch Example. A practical application for 


a saturable switch 


transformer is to act as a selector 
between two signals, either of which will trigger a cold 
cathode The 


pass of block one of the signals, thus allowing the op 


thyratron 


magnetic swite h could be set to 
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Fig. 7—Passed-pulse waveform of transformer 
” output of Fig. 6. Fig. 8—Blocked-pulse output 
waveform (Note voltage values) 
erator the choice of operating the system with both 


sivnals or with only one. 

The cold cathode thyratron is primarily a voltage 
sensitive device. The voltage wave forms of Figs. 4 and 5 
show that without some means of increasing the pass-to 


block the 


saturable transformer alone, the device cannot be used 


voltage ratios over those obtainable with 


as such a selector switch with any degree of reliability. 
However, with the 


substantially im 
proves the ratio of the set-to-pass voltage to the set-to 


an inductive reactance in series 


primary of the saturable transformer 
block voltage. This circuit is shown in Fig 6. The action 
of the saturable transformer, with and without the added 


series inductance. can be demonstrated mathematically 


If a flux ¢@ is produced by a winding with current 1, the 
oltage e induced by the flux is expresses 
di 
‘ / volt (5) 
dt 
From equation (5) and equation (1) t lows that 
dd 
/ V 10 (6) 
di 
in which LZ is the coefheient of self-inductance or simple in 
ductance, @ is expressed in maxwells, 1 amperes and \ 


in number of turns 
The slope of the 


permeability « or 


B-H loop (Fig. 1) 


efinition called 


dh 
Md (.) 
dil 
krom equation (6), it can be shown 
\ 

/ 0.14 ru Ve (ih) 
where L is inductance in henries, « is the permeability or the 
lope of the B-H loop being traversed, A; s the core area 
in square centimeters, /¢. the length of the magnetic path 
centimeters, and N the number of turns 

From this it follows that with given core nensions and 
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a given number of turns, the inductance L is directly pro 
portional to the permeability « and a constant K, ot 
L=uk (9) 

Assume the circuit of Fig. 3, and the flux vs current dia- 
gram of Fig. 2 with the core previously set to point 5. I pon 
closure of the switch, primary current rises very rapidly. 
It follows from equations (7) and (9) that the dynamic 
flux change from point 5 to 4 represents a very low induct 
ance, In other words, two conditions are obtained: a high 
time rate of change of current di/dt, and a low value of in 
ductance. 

For most mathematical developments it is more convenient 
to treat the effect of inductance as a voltage drop rathes 
than as an induced voltage, which is its true form. Caleula 
tions based on the assumption that the voltage drop of 


inductance is L (di/dt) have always given results that check 
with experimental values; 


thus the relationship is universally 
accepted as correct 


Since the growth of current in a circuit with an inductaner 
L, a resistance R, and an applied voltage E is given by 


& 


Rt 
I 
' I ‘ (il) 
R , 
there fore, 
Ret 
dil 
(12) 
dt i! € 


The initial time rate of rise of 


current is fixed by the 
applied voltage and the 


inductance of the circuit. Thus an 


attempt to decrease the initial (di dt)» of the blocked pulse 
by adding primary resistance 


sistance has litth 


will have little effect since re 
effect during the first few microseconds 
after the primary switch is closed, which is the time interval 
of interest 


Applying equation (5) we can write 


di 
oC) 
dt7 ,, 


in which e, is the instantaneous voltage drop across the pri 
mary, Ly) the instantaneous (di/dt), the 


Suppose, however, that an inductance is placed in series 


with the saturable transformer primary as shown in the circuit 
of Fig. 6. Further, that the value of the added inductance 
is several times larger than the 


(10) 
inductance exhibited by the 
primary during flux traversal of the vertical portions of the 
hysteresis loop. The rate of rise of primary current is now 
largely determined by the external inductor and is some- 
what reduced. With increasingly large values of added in 


ductance, the time rate of change of primary current (di/dt), 
is affected correspondingly less by 


inductance, and 
time rate of change of primary current. 
The low value of inductance and the high time rate of 
change of primary current during traversal of segment 5 to 4 
, clearly results in a primary voltage drop ey. The secondary 
output wave form is shown in Fig. 5. 

Now suppose the core in Fig. 3 has previously been set 
to point J of Fig. 2. When the switch is closed, primary cur 
rent again increases very rapidly. Again the flux change along 
segment 1,2 represents a very 


inductance 
hus for very large values of external inductance the maxi 
mum rate of change of primary current approaches a con 
stant maximum rate that is little by the 
transformer inductance 


transformer 


affected very 


Thus with (di/dt), in equation (10) approaching a constant 


“te a @ . 
low inductance, Since the masinunn. ‘the 


slopes, therefore the inductances, of segments 1,2 and 5.3.4 
are approximately equal, the time rate of change of current 
is approximately equal and the primary voltage drops are 
approximately equal. Therefore, the secondary output volt 
ages, ep (Ns/Np), during traversal of segments 5.3.4 and 12 
are approximately equal. This is shown on Figs. 4 
during the time interval t) to ft). 


Upon reaching point 2, the dynamic flux level encounters 


a large increase in core permeability. This results in a large 
change of inductance. The inductance of units tested in the 


instantaneous primary voltage ¢» is now 


primary inductance L, Thus the 
ratio of passed pulse voltage peak to blocked-pulse voltage 
peak begins to approach the ratio of inductances or slopes 
of the hysteresis loop 


largely determined by the 


and 5 Figures 7 and & show output wave forms obtained jn the 


laboratory. Note the pass-to-block ratio of approximately 
200. 

It should be re-emphasized at this point that the pre 
ceding theory can only be loosely applied to actual «dy 
namic conditions. The extreme nonlinear characteristics 
of the magnetic core material make it very difficult to eal 
culate optimum circuit constants. The inductance value 
required to obtain the improved pass-to-block ratio was 

found empirically. Since the rate of change of primary 
the same level during the time current is substantially decreased, the number of second 
1. . 


laboratory increased by a factor of approximately 400 during 
traversal of the vertical portions of the hysteresis loop over 
that obtained during traversal of the horizontal portions 
This increase in inductance results in a decrease in the time 
F rate of change of current of approximately 400. The right- 
hand side of equation (10) is, for all practical purposes 
unchanged; therefore, the secondary output voltage continues 
to maintain approximately 
interval t) to tz as shown in Fig ary turns must be increased to compensate for the reduced 
Upon reaching point 3, 
output voltage. 
Saturable Reactors. In the foregoing discussion of 


saturable transformers it was shown that the device was 


the flux level encounters a large 
decrease in core permeability. Clearly the inductance drops 
to a low value. The time rate of change of primary current 
increases and the level 


reaches saturation. As the core 


voltage continues until the core 


approaches saturation, the 


to be connected to a steady source of power by a mec han 
output decreases to zero. 


voltage rapidly Primary current 


of course, increases rapidly to a limit determined by primary 
resistance, 


Opening the primary switch results in a decrease in flux 


level to point 5, and a brief negative output pulse is obtained 

It should be emphasized that the time 
primary current 1s 
of the circuit 


rate of change of 
determined by the inductance 
The peak output voltage of both the 
pulse and the blocked 


largely C aon Teel 
reactor 

passed 

are approximately equal. In 

a high inductance is accompanied by a low 


pulse 


one case time 


rate of change of current; in the other case a low induet 
ance is accompanied by a high time rate of change of current 
This results in approximately equal peak values of primary 
voltage drop and secondary voltage. 

In order for the transformer to be 


used with a voltage 
sensitive device, a 


large ratio of passed pulse voltage to 
blocked pulse voltage can be ac hieved by providing a device 
external to the 





which will 
(di/dt) ». 
to-block to about the same rate obtained when the 
set-lo- pass 


component decrease the rate 


of rise of primary current, after the core is set 


core is 


Fig. 9 


Saturable-reactor control circuit to par 
power to load 


or blhoe« k pulse 
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hig. 10 -Monitoring circuit for determining set «tate of trans 


former core in thyratron control of Fig. 6 


ical switch and would pass or block the resulting output 


pulse, in accordance with its ability to 


“remember” the 
setting command signals 


For signals that consist of single power pulses, the 
saturable reactor allows a much more efficient transfer 
of energy than does the saturable transformer. This can 
be very important where the energy in the pulse cannot 
be increased practi ably 


A true switching action can be closely approached 
through use of an inductor whose inductive reactance can 
be changed from an extremely high value to a very low 
value. A number of turns of wire, wound on a core mate- 


rial having a highly rectangular B-H loop, will exhibit this 
high ratio of reactances 

hor purposes of illustration, suppose that a highly re 
liable and inert switch with no moving parts is desirable 
as a safety switch between a pulse power source and a load 
is shown in Fig. 9 

Assume that the set winding has previously been sup 
plied with a current pulse whose polarity has driven the 
core to point J on Fig. 2. At some later time the power 
source supplies a pulse and current begins to flow through 
the saturable reactor and the load, causing the induction 
level of the core to follow the path ] 2.3.4 

Since the almost vertical sides of the loop indicate a very 
high slope or permeability, the inductance of the reactor, 


ind therefore the 


impedance almost 


instantaneously 
reaches a very high value. The current in the circuit is 
limited to a very low value. With proper design this cut 
rent level ean he held to a value far below the mintmum 


load current. thus safing the system 


in flux produces a correspondingly large back electro 
motive force, and the output voltage pulse of the power 
source is opposed by the opposite and nearly equal reactor 
voltage. 

Note that the series current is very low but never zero. 
Note also that according to equation (4), the volt-time 
integral of the absorbed pulse is determined by the total 
change in flux and the number of turns on the reactor. 
In other words the dimensions of the pulse to be blocked, 
in volt-seconds, determine the dimensions of the core and 
the number of turns. 

Again referring to Fig. 9, assume that the set winding 

has been pulsed with a current pulse whose polarity is 
opposite the above blocked condition; i.e.; to point 5 on 
Fig. 2. The pulse from the power source now drives the 
flux level from 5 to 4. Since the path followed is nearly 
horizontal, it represents a very low permeability: conse 
quently the inductive reactance to the pulse current is very 
low, and nearly all the pulse voltage appears across the 
load. Plainly the resistance of the saturable reactor should 
be kept to as low a value as practical. 
Monitoring. Monitoring the saturable transformer and 
the saturable reactor requires a somewhat different ap- 
proach than that used with mechanical, moving-contact 
switches. The state of a core can be assumed, with a high 
degree of « onfidence, to be that state which corresponds to 
the last set signal applied. Therefore, a monitoring signal 
need only monitor the application of the set signal rather 
than monitor the state directly. Regardless of what the 
previous state may have been, monitoring the set signal 
indicates that the core is now set to the state corresponding 
to the input set signal and will remain in that state in- 
definitely unless an opposite set signal is applied 

Assume that the saturable transformer selector switch 
of Fig. 6 is to be monitored to determine the magnetic 
state of the core before operation. A practical method is 
to use a circuit to determine whether the proper set wind- 
ing is being supplied with setting current. Such a circuit 
is shown in Fig. 10 

Under normal conditions the voltage drop across the 
set winding is negligible and the full tester voltage ap 
pears across the resistor and the lamp does not light. If a 
set winding is open, nearly full tester voltage appears 
wross the lamp, indicating a malfunction. 

Note that this is not a positive monitoring method and 
places a heavier responsibility on proper and reliable 
However. the presence of current through the 
proper winding is felt to be a reliable indication of the 


wiring 


state to which the core is set OO 
lo examine the action another way. refer to Fig. 2 
Traversing the dynami path 1.2.3.4, the flux changes ow ‘N 229 
. ° 
markedly. According to Faraday’s law this large change 
Bibliography—Saturable-Core Control Devices ee eee 
cludes progress repor on design ink 
Brcin nine wit a Staff Report on the material The following articles recently ipplic ation of Cypak static control sys 
historic Naval Ordnance Laboratory Sywm- published in ELecrrica MANUFACTURING tem incorporating contactless magnetic 
posium on magnetic material June 15 document the transition of saturable-core and semi-conductor logic elements 
1948, that sparked renewed interest” in devices into complete logie control sys New Design Extends Transductor Ap- 
ituruble-core device (New Core Mate tems Also listed bibliographies of plication, May 1956, page 151 


rials Widen Scope of Saturable Reactors 
September 1948 page 126), | rRICAT 
MANuFAcTURING has consistently reported 


earlier articles 


article 


ind interpreted the ever-widening applica 
tion of static control devices made pos ible 


by the development of “square loop” core 84. Summary of 


106 


on this 


on control design techniques able 


Progress in Numerical Programmi 
and Statice Controls, June 1956, page 
1956 Westinghouse Ma 


Output 
subject and related transformer inserted between the satur 
reactors and output rectifiers “ab 


sorbs” transductor magnetizing current 





to improve linearity at low outputs 
Static Frequeney Multipliers for In- 
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HUMAN ENGINEERING cuts to the heart of the de- 


sign of any machine, instrument o1 


equipment, 
appliance in which man is a component. The scope 
of human engineering, the areas claimed by human 
engineers, now range from motivation research to 
complex mathematical circuit analysis by means 
of which man is designed into the cireuit. The 
parameters that determine such design may, in 
fact, approach the precision of values and ratings 
that govern the circuit use of electronic and elee- 
tromechanical components, 


An increasing body of literature has dealt with the 


theory and practice of human engineering as related to 
the design engineering function. Logically enough, much 
of this literature has been primarily concerned with basic 
exposition, What is this new discipline called “human 
engineering 7°” What is the * 


is the terminology f 


ah-mae hine system’? What 
\ppropriately enough, the first of a 
series of major articles on this subject in ELecrrical 
MANUFACTURING published some five years ago, Was 
titled, “An Introduction to Human Engineering in Pro 
duct Design.” ( 7)" Such “first-level” problems as design 
of knobs and dials were stressed in applic ation examples 
On the other hand, a fair amount of the literature aimed 
at the design engineer was (and still is) unrealistically 
written in the professional jargon of the psychologist. 

lt is the purpose of this summary review to bring the 
subject into a sharper focus. The opinions, philosophies 
and experiences of specialists in this field, as revealed in 
field research, and the data obtained in research and de 
velopment projects, will be used to answer two basic ques 
tions: (1) What are the design functions of human engi 
neering? (2) What are the associated techniques? 


Human engineering sections and laboratories are 


being 


increasingly established in’ industry, As may have been 





Instructor's console panel in submarine trainer device 
as designed to facilitate performance analysis. Note arrange- 


hig. 1 


ment of effectors, effects and rates of effect. Source: Electric 
Boat Division General Dynamics Corp., Groton, Conn 
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industry has followed the lead of the Armed 


In a number of colleges and universities, and also 


ex pec ted 


Services. 
in private research institutes, similar departments have been 
established, working both in government and private research 
projects The place of consulting human engineers 4s 
pioneers in the field has, of course, been well recognized 
The design functions of human engineering may be set in 
general terms by an examination of the specifi objectives 
and responsibilities of 
noted that the use of 


reliability, (2) 


some of these groups. It will be 
human engineering to attain (1) 
maintainability, (3) safety, and (4) im 
proved efficiencies of output (speed and accuracy) constitute 
the major objectives 

There is no attempt here to try and present a universal 
definition of human engineering. The reason is simple: no 
such definition exists. The design engineer will simply have 
to decide which areas of human engineering apply to his 
products and problems and work accordingly. 

The Human Engineering Branch, Human Factors Division 
US. Navy Electronics Laboratory, San Diego, Calif., defines 
Specil 
this means the design of “human tasks, man-machine 


human engineering as “engineering for human use.” 
i“ ally 
systems, 


and specific items of man-operated equipment for 


the most effective accomplishment of the job, including 


displays for presenting information to the human senses, 


controls for human operation, and complex man-machine 


systems.” Subject headings in the bibliography appended to 
the “Human Engineering Guide for Equipment Designers,” 
(2) compiled at NEL, provide an illuminative view of the 
Body 
Measurement and Equipment Design; Charts and Graphs; 


Color in Work Areas; 


(Human Operator Characteristics; 


many areas of study covered in this field: Acoustics; 


Combined Visual Displays; Controls 


Principles of Compati 


bility; Design; Coding; Location) ; Counters; Dials; Equip 
ment Arrangement; Fatigue; Illumination; Indicator and 
Warning Lights; Motion and its Effects; Numerals, Letters 


and Indicator Markings: 
Pictorial Displays 
Safety: Sealar 


Visual Indicators and Displays. 


Panel Layout and Console Design; 
Cathode Ray Tube); 
Ventilation; 


(General and 
Indicators; Temperature and 
Division of 
Ohio. sets 


The Human Engineering Section, Crosley 


Aveo 


up its program in three categories: 


Manufacturing Corporation, Cincinnatti, 
(1) Human Engineering 
Research; (2) Developmental Human Engineering; (5) 
Applied Human Engineering. The program is detailed as 


follows: 


1. Human Engineering Research. !)hiis category in 
cludes all effort directed toward improvement, or the predic 
tion of improvement, in the design of nonspecific man-ma 


chine systems. The entire approach is experimental. Two 
areas are covered 

a. Research directed toward the improvement of a class 
of systems: In the design of military equipment, major 
emphasis is placed upon efficiency as measured by speed and 
accuracy of human performance in the use and operation of 
equipment, Safety and comfort of the operator are con 
sidered as requirements for efficiency. Basic human charac 
teristics considered in the successful design of equipment 
These 


mobility of musele strength; capacity for team 


for human use are analyzed. comprise: sensory 
capacilies; 
or group effort; body dimensions; and effects of working 
environments upon performance. 

b. Some basic human engineering research intended to 
contribute to the general store of knowledge in this area 
and without immediate application goals. 

2. Developmental Human Engineering. four ob- 
jectives are set: 

a. Design and construction of specialized display and con- 
trol equipment embodying human engineering design con- 
cepts applicable to classes of man-machine systems operated 


or built by the Crosley Division itself 
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Redesigned Vehicular Transistorized Radio Receiver 











Fig. | Fig. 2 





Fig. 3 Fig. 4 








Fig. 1—Original version of the Signal Corps ve Fig. 3—The vehicular radio after human engineer: 
hicular tuner and transistorized radio receiver show ing evaluation and redesign: Note how an easy-to- 
ing crowded arrangement of controls and difficulty handle toggle switch replaces the former clumsy 


in manipulating the band frequency selector band frequency selector 










Fig. 2.-Another view of the original unit showing Fig. 4 Redesigned version also brings the volume 
the awkward position required for operating the control switch out into the open away from the an 
volume control. tenna terminal, now moved to top of panel. Knob 


configuration allows for better grip than in first 
version, 

























LOCATION AND DESIGN of the controls was overcrowding The type of con ble. Mock-ups embodying the human 
on the Signal Corps EW 6602 stable trols used could stand improvement or engineering recommendations — wert 
tuner and transistorized receiver were change to provide easier and simpler constructed and one was submitted for 
found unsatisfactory after the unit operation. Figures | and 2 show typical ipproval to SCEL. With one minor 
was placed in service. Since the orig operational difficulties change the redesigned and newly 
inal contract made no provision for The first step was to systematu ally human-engineered unit was approved 
human engineering analysis, the Sig analyze each control and display. The ind contracted to Crosley for pilot 
nal Corps Engineering Laboratories data so obtained made it possible to production 
contracted with Crosley’s Human En determine the funetion, relative im 
gineering Section for an evaluation of portance, frequency of use, and other Figures 3 and 4 reflect the improve 
the unit from the operator’s stand pertinent information for each item ments effected in the redesign, both in 
point The human engineers worked closely the type and placement of the display 
An investigation showed that the with the assigned project engineer to ind controls and in overall appear 
controls had not been properly located make certain that the suggested modi ance b igure > re produce the data 
from a functional standpoint. There fications were engineering-wise feasi evaluation forms used by Crosley 
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‘T EVALUATION FORM KFQUIPMENT EVALUATION FORM 
CONTROLS INDICATOR 


tation tatior 





































1. Control name 1. Indicator ‘ 
». Funetion ,. Funetior 
Type Type 
4. Pre-set or operational 1. Viewed | what oy ' 
Associated with what indicator ensory stimulus fe ewing 
6. Related indicators viewed simultaneously 6. Response 
Location of related indicators iewed imultane Visual Vocal Aural Mots 
ously Presentation controlled by: Operator Other 
™ ensory stimulus to operatior *. Importance: High Medium law 
%. Importance High Medium Law ). Frequenc Continuously Ofter Seldom 
10. Frequency : Continuously Often Seldom 0. Type of readir 
11 Associated controls operated imultaneously Chee Qualitative Quantitat 
12 Accuracy of setting requires ll. Ob f atior 
13. Type of operation 12. Size of fa 
On-Off Stepwise Continuou ] Ranwe of 
14. Direction of movement, increasin { ill 5 i 
telation of motion to associated indicator Normal range of operatior 
l¢ Location: On instrument Relative t« lf Numbered interval 
17. How operated I imber of intermediate graduatior 
1X. Amount of movement required peed 4. Direction of readir 
19. Effort required Lag ). Orientati 
5 afet features (accidental actuation yume Lettering 
41. Coded Shape Color Position 20) ize of te 
Label Numera Lettering 
|, Colors and Background 
Comment 2. Illuminati 
How viewed under dark adapt 


big. 5 -Human engineering evaluation forms used by Crosley’s Human 
Engineering Section in redesigning the Signal Corps vehicular radio 
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b. Preparation or distribution of human engineering hand 
hooks and guide lor use by equipment designers 


c. De velopment of before-and-after 


museum and “kits” 
to demonstrate human engineering principles 

d Preparation of mock-up facilities, reference book and 
tables, and other tools for use by equipment designers and 


ope rator 


3. Applied Human Engineering. !)iis category in 
cludes all efforts directed toward the improvement, or the 
prediction of improvement, in the design of specific man 
machine systems. To obtain maximum efficiency, careful con 
sideration is given to the abilities and limitations of the 
human operators. The application of human engineering at 
the earlier stages in equipment planning and development is 
recomine nded lex hnique s ine lude 

i Nonexperimental approaches, for example consultation 
with design engineers, library research, contacts with the 
governmental and private human engineering groups, opera 
lor opinion surveys, and operating procedure analyses 

b. Experimental approaches that require formal scientifi 
controlled conditions 

As part of its program, the Crosley Human Engineering 
Section has devised various working prec edures, such as the 


“yes or no 
Pable | 


perimental areas, including a soundproof room suitable for 


engineering analysis checklist reproduced in 


A human engineering laboratory provides two ex 


human engineering research. Equipment includes psycho 


logical and electronic instruments required for study in 
audition, vision, learning, perception, and motor skills. Auxi! 
lary equipment includes behavior-recording apparatus, timing 
and counting device photographic equipment, one-way 
vision glass installation, model shop facilities, radar target 


simulator, and printed type tests. If required by a specific 


research proble mi, the 
lies 


issistance of interdepartmental facili 
such as consultation with analog and digital computer 
specialists, is utilized 

lhe Electric Boat Division of General Dynamics Corpora 
tion, Groton, Conn., is one of the pioneers in human engineer 


ing work, This activity stems from the concentration of this 


Table I1—Check List for 


A. Indicators 


company’s work in submarines where human factors have 
always been critical. It is significant and symptomat of the 
increasing value of and need for human engineering that the 
parent company now has research workers in this field in 
other divisions, specifically Convair and Stromberg-Carlson 
The research at Electric Boat is of course almost entirely 
security-classified. The program includes specialized areas 
such as submarine habitability. Major effects include man 
machine data processing systems (spec ifically sonar fire con 
trol and air control-missile guidance) and training devices 
and performance measurement. 

Another guidepost to the design functions of human en 
gineering may be found in an examination of the work done in 
universities. Human engineering activity in Tufts University 
to cite a major example, comprises a Human Factors Project 
in Aviation; a Bio-Mechanics Laboratory, and the Institute 
of Applied Experimental Psychology. Tufts is responsible 
for one of the milestones in human engineering literature, the 
first large-scale handbook for design engineers compiled un 
der a Navy contract several years ago. (3) 

Biomechanics (or bio-mechanics) is one of the several 
other terms used in alternative terminology for human en 
gineering to identify various aspects of psychological research 
on equipment design. (Other terms include: Applied Exper 
Man-Ma 

Human 
Biotechnology; and Biophysics.) Since the Bio 


imental Psychology; Applied Psychophysiology ; 
chine Systems Research; Engineering Psychology ; 
Factors; 
Mechanics Laboratory is the newest of the Tufts human en 
gineering activities, an analysis of its purpose and philosophy 
may reflect some recent trends. 

Ihe team approach is stressed in the organization of the 
laboratory. Cross-discipline or inter-discipline research teams 
of specialists in psychology, anthropometrics and other rel- 
evant fields share design responsibility with design engi- 
neers. In the purview of the laboratory, the term “biome 
chanics” always involves the study of the articulation of men 
ind machines, 

One narrow definition relates biomechanics to equipment 
design in terms of the limitations and abilities of the opera 


Human Engineering Design” 


C Multiple-instruments Combinations 


B. Dial and Scale Design 


D. Console Design 


and Panel Layout 


E. Additional Factors to be Considered 


we ‘ 1 letters 
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Table Ii—Some Obstacles to Good Human Engineering Designs” 


A. “Overload 
Operators 


) 


B. Some Erroneous Assumptions Regarding 
Human Operators 





tor. Another limited definition equates it with biokinematics 
the determination of the mechanical properties of the human 
body such as the center or centers of gravity tor its component 
parts; reaction ol the component parts to various types of 
forces (compression, stress, strain); or behavior under dif 
ferent types of loading 

\ broader definition is related to the study of “optimal 
work stations and optimal equipment, the physical and in 
terpersonal environment, and any conditions which may af 
fect the productive capacities of men and machines as 
working units.” In summary, biomechanics is the treatment 
of man as “a biological and mechanical entity with regard 
to his role as a machine operator; or it may be stated to be 
the study of man’s biological and physical limitations in 
operating machines with the objective of affecting machine 
designs which minimize these limitations 

One of the current Air Force projects of the Tufts Bio-Me 
chanics Laboratory illustrates the intimate connection that 
often is found between two ipparently disparate areas ol} 
product design. For example, what could possibly be the 
connection between the design of electrical and electroni 
controls and the design of Air Force clothing? Yet a direct 
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Requirements C. Common Human Engineering Defects in 
Electronic Equipment Design 


and meaningful relationship is established in the following 
workspace study This party ular project involve the investi 
gation of the decrements of performance (time in operating 
various types of control issociated with various combina 
tions of Air Fores clothing (present ind future types) de 


signed to give airmen protection a4 


gainst altitucte wcelera 


tion and other environmental factor 


The Design Stages 
of Human Engineering 


It is generall agreed that human enyvineering 


y hould be 


ipplied at the onset of a design and de elopment project 


But there is less igreement on the degree of wel participa 


tion and on its character. In fact, on thi point there is likel 


to be mud hi controvers 


The first step, however, is undoubtedly a tems analysi 


This permits the establishment of perlormance criteria De 


sign recommendations can then be set down and applied at 


any of the several stage ol design and de velopment Pre 


requisite to such tem inal is a clearcut understand 





Table 11|—Optimum Allocation of Tasks 
to Men and Machines’ 


A. Functions that men perform better than machines 


B. Functions that machines perform better than men 


ing of some common misconceptions and mistakes related to 


the human component of the system, and an equally clearcut 
understanding of common faults found in equipment. A run 
down of such design pitfalls appears in Table Il. Equally 
useful are reliable data re lating to the optimum allocation ol 
Although this division of 
responsibilities is still not too well established by psycho 


logical research 


tusk mong men ind machines 


sufficient data have been ac quired and pub 
lished to provide a basi 
tision \ 


One viewpoint sees five stages of design and deve lopme nt 


for practical human engineering de 


ummatr of such data appears in lable U1 


/ Somewhat paraphrased from the original Ordnance 


Clorps orsentation, the five tages are analyzed as 


r 


follows 
l. ldea Stage The need for an entirely new product or 
major modification of it is established, its general configura 
tion is determined, and the feasibility of producing it is 
eon idered 


Blueprint Stage Basic operational concept ire tor 


nulated and methods for instrumenting the idea are set down 
on paper criticall 
Vocl up Sta 


on tructed ind preliminar lest ine conducted to cle velop 


examined and revised 


Mock yp at experimental item ure 


in operation il item 
1. kield Test Stage 


exhaustive test 


| xperiment il item ire ubjected to 
tabilitv for field use An 


iter may be accepted for field use and production or referred 


to determine thei 


back to the mock up stage with recommendations for further 


work 


Th item is distributed for fie ld useé 


The most widely 


published (and publicized) effort ot 
human engineering has been in the domain of knob sizes and 
bape dial seale division pointer desig lighting, and 
imilar element Such data have been eflectively compiled 
in handbook The value of this information is fully granted 


but some challenges have been posted. How far, for example 


ton knobs 


may one safely extr ipolate from the pec data 


Table 1'V—Standard Signal Corps Human 
Engineering Specification 


NOTE: A standard paragraph specifying human engineering proce 
dures to be followed by the contractor is now included in prime 
equipment technical requirements of all research and deve'opment 
contracts sponsored by the Signal Corps Engineering Laboratories 
Credit for this development is generally given to Paul Griffith of 
SCEL. The text of this paragraph appears below. ‘Paragraph num 
bering is arbitrary and in practice varies according to numbering 
in the particular technical requirements under consideration 


1.0 Human Engineering 


dial et without more specific knowledge of how the 


data were obtained? (5) 


A challenge like this, implies that the design of knob 
and other component-type elements is at the first level o1 


tage of human engineering effort 


Phe development stage 
would follow 


In this stage the full context of a human en 
gineering effort would be established. It would be necessary 
to confirm the information really needed to do the job 


best it can be unified, what controls and types of 


how 


control 
functions are appropriate. We should start with a specifica 


tion of the purpose and responsibilities of the human element 


ind end up with roughly detailed, but workable 


display 
control 


It may be said that such elements as knobs and dials have 


no organic life of their own. At best they can be designed 


within certain sound human engineering parameters. It is 
necessary to carry these elements into and through a= de 
elopment stage, to incorporate them s they may be best 
fitted, into a final complex of design, so as to attain a unified 


compatible system-—design-wise, an organic whole 


This approach to the human engineering effort (necessarily 


telescoped here and tinged with the author's own interpreta 
tion) underlies, for example, the work of the Reliability and 
Human Factors Subsection 


General Kleetric s Electronics 


Center at Cornell University. Human engineering 18 Vie wed 


is a “hierarchy of levels of efforts, corresponding roughly 


to the product design, the development, systems engineerin 
ind ope rations research stages of tec hnic al endeavor : \ 
atement, such as, “This product has been human engineer 

ed,” is held to be insufficient, unless it can be supported by 


clear identification of the design stage or level at whicel 


human factor considerations first become apparent. (6) 


The stage at which human engineering enters into 


a design 
project is perhaps most simply stated in the standard speci 
fication paragraph on human engineering required for all 
research and development contracts sponsored by the Signal 


( orpes Engineering | iboratory It is shown here as lable I\ 


ELECTRICAL MANUFACTURIN 





Simulators and Training Devices 


It is obvious that human factors are immediate and para 
mount in the design and development of electronic simulators 
and training devices. Originally, these devices were designed 
thei 
scope has been broadened to include submarines and missile 


Fach 


ind development that brings together a 


primarily for operational flight instruction; by now 


device is an example of equipment research design 


multitude of exact 


ing electronic, electrical and mechanical considerations in 


tegrated with human factors. Techniques and design prac 


tices developed in this field could be applied in nonmilitary 
helds to skills in 
operation of intricate controls under hazardous conditions 
this field 


herewith based on abstracts from special government reports 


where it is necessary train human the 


Several examples of design in are 


prese nted 

or papers delivered at human engineering conferences 

the | 

close co 
Psycho 


been responsible for preparation of functional 


The development of electronic trainers (7) at 
Navy marked 
ordination between the psychologist and the engineer 


logists 


Klectronics Laboratory has been by 


have 


characteristics, for full cooperation with the project engineer 


re 


during development, for conducting functional evaluations 


ind for a follow-up such as the preparation of in 


trouble 


program 


structional material and on-the spot instructional 
shooting 

\ redesigned student-response group-trainer illustrates 
Phe 
ditheult to operate both by the instructor 
The tint 
ind The 
tudents’ response panel consisted of a matrix of 70 pushbut 
tons that was It also lacked provision 
feedback controls and display 


were ce signed ao a 


the effects of human engineering original trainer was 


and by the student 


mstructor monitoring system was cumbersome to 


there was no provision for instantaneous scoring 


contusing 


Tr the 


lo operate 

modified 
to provide the instructor with an effective 
The 


simplified and improved through use of 


for traine! 


monitoring system and an instantaneou coring di play 


student station wa 


only 10 pushbuttons with a choice-« and 


feedback Phese 


the instructional potential of this trainer 


ategory matrix 


scar 


ing svstem changes have greatly increased 


(Another example (8) of human en 


it NEI 


Evaluation Center 


Liheering re 
Applied Systems 
(ASDEC), a 


evaluation of 


ponsibility 


deals with the Development and 
based for the 


ind Tan hha hime \ 


hore facility 


functional equipments 


tems that provides controlled conditions unobtainable undes 


operational condition il ea 


Human Engineering a Servo Analyzer 


REDESIGNED SERVO ANALYZER 
product of the 
America, New 


incorporate 


(serve 
Serve Cor 
Hyde Park 


ement in 


cope) i 
poration of 
N. ¥ 
d 


play 


impro 
ind operation derived from a 
human engineering evaluation of oper 
Such evaluation wa 


the 


ned and put inte 


itor requirement 


ibsent when the first models of 


inst! nent were lesis 
ration 


production Lhe mayor conmsice 
| 


ol the original engineerin eflort 


the optimum ino inte 
After wide 
for the 
industry 
the 
operator 


lo achieve 
cle vn and perlormance 
xcceptance had been achieved 


trument in man ireéas of} 
| ny i to redesign 
the basis of 
determined fron 

trument, Companie 


ht the instrument were 


following information 
it areas of operation, or in 


the 


departments va instru 


ment being used 


2 The 
the in 

5. The frequency of 

1. The fe 


used mo 


design features 


which 
ipplied 


pecific purpose to 


human en 
trument was being 
use 

atures of the instrument 
st often 
» Maintenance pr 


een { 


bien i} any 


the 


Some SO per compan 
on th re 
applying 


prin 


OkK-UpP pol 
instruction 
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Simulator Evaluation by Display Synthesis 


Radio specifica for an application A comparison of display synthesis 


of this nature techniques with standard simulator 
Sixteen display 


can be methods is given in the accompanying 
generated by means ¢ iis data pre table 
enter. They can be generated on a Acknowledgment: This case history 


time sharing basis and each element is based on a paper by I Klimowski, 
perimenta tem composed « con can be positioned independently as in Jr., Stavid Engineering, In (10) 


puter recorder and imulator ! Y and Y as shown in Fig. 1. Ten of 


e evaluation « the experimenta the display element 


; s may be rotated 
lisplay, and the time required for a indepe ndently of any other. Five of 
cumulation proce ing and analysi the rotary element ‘ be pivoted Pe 
ot the measurement and statistical at the midsweep the other = five at 
B82 384 5 6 


and fabri 


lrument prepare 


data obtained the extreme. An interesting and unique 


Under the supervision of the Flight feature of this data 
Control Laboratory, Wright Air De termed 
clopment Center, the Sta 


presenter is 
“slaving.” By means of it a 
id | ngi display element can be attached to 


neering, Ine Plainfield, N J ha 


i its preceding neighbor (or neighbors) 

ipproached the problem by a tech and can be a “victim” of the X and Y 

nique ol display ynthesi Such translations of that element or ele 
nthe “ ad by the emplo ments This 15 & 16 


particular tee hnique can 
raphic principle be used, for example, to generate an 
chnique using airplane profile, (See Fig. 2.) 


i the | 
camera , asi The ynthesized display elements vu 16 
chnique ire integrated into signifeance by 


owing element ) positional and rotational voltage 

1. Lime iab e, that pi from d-c analog and flight simulator ) 
out a midp i “ ‘ ch are tran computer system 
latable in \ An 


coordinates example of the use of refined 4 8.9810 t1' 812 3 
on cameras to ynthesize dis 


uircraft profile is } Fj 


snown n 


(Horizon line direction pointers 


ft Fig. 1 Image elements generated 
Line variable i ze, that pivot Three high-resolution Vidicon cam by spec ially designed data presenter, 
ibout an extreme amd which are era chains may be used. In the syn 


translatable in Vo and Y coordinate thesis of a combined altitude-vertical! 
(Clock, altimeter, accelerometer, vert peed display, for example 

wal peed turn rate rp fuel rate i. Camera No 1 can be focused 
fuel quantity oil pre ure) Hpon a cardboard mock up fea 
luring an altimeter background 
7 ith are also translatable iv and two altitude pointers 


and ) (Radar and rent raphiic b. Camera No. 2 can be 
tion indicators) 


Solid and hollow cirele viable 


foe used 
upon another mock-up simulating 


At in ol line iriabsle in par counter information 


"i which can be translated as ; c. 4 


amera No. 3 can be focused 
roup New tape and drum display upon 


a vertical speed mock-up 
and il pointer 

\ (Consolidated Data Presenter ‘ The three 
which wtilize i refined ¢ Kl one illo be 


i peed iltitude, ete.) 


camera outputs can 
superimposed to yield the 
raph ha devel ped by Bendix yothesized display 


Comparison Between Display Synthesis Methods 
and Standard Simulator Fabrication 


’ 


hig. I xamples of synthesized dis 


plays 


Fig. 3—An example of refined tele 
vision camera techniques for display 
synthesis 


Characteristic signals are generated as input to a party ular on magnetic tape can also be utilized as target data sources 


electronic equipment or system pertinent to the evaluation; At every phase of each study from initial instrumentation 


tual operate ie used with them response constituting ind design of the experiment to final collection ind evalua 


the svstem output: the effects on closely related equipment. tion of data. the role of human elements in the system ts 


or operator ire also considered and investigated. Much of considered 


Human engineering problems are solved with re 
the information ipplied to a tem imulated in digital 


spect to control and display compatibility. environmental con 


ind analogue computer il ditions. and information handling capacity of a svstem which 


equipment, Raw radar signal depends upon humans for monitoring, control, or decisions 





ing the crew, and which are to be used for scoring? 


Appearance-Styled, 3. When responses monitored by the instructor serve as 
Human-Engineered cues for the introduction of new inputs to the exercise how 
Comparison Bridge should the instructor's console be designed to facilitate this 


stimulus-response correlation ? 
HIUMAN ENGINEERING REQUIREMENTS were made a_ part 1. If 
of the specifications for a new comparison bridge at the —_ | » | \ 
initial stage of design by the staff of Electro-Measure trainees a8 soon as possib e after the exercise, what instru 
ments, Inc., Portland, Oregon. Outside human engineer mentation will accomplish this data reduction as the data 
ing consultants were not called in but the company’s are being collected? 
own staff studied available literature, particularly, 


Woodson’s “Human Engineering Guide for F ment 
cons, en Bs one eg ee is greater in the submarine than in other vehicles. The oper 


certain data must be summarized to de-brief the 


The lag between control activation and resultant effect 


neering recommendations and other engineering needs ator’s task is difficult to learn. It also makes the instructor's 
but finally a compromise was reached on minimum essen task of performance analysis difficult. The design of a typical 
tials. These included the following outstanding design 
elements 

_ aaa ee eee p. 108) offers a practical answer to the questions posed in 


indicator is located in the upper right-hand portion of the preceding paragraphs. All the derivative values asso 
the panel. Main operating controls are positioned hori 
zoutally across the middle of the panel. The connecting 
terminals are immediately below these dials, but ample 
scieiie tune tel Uhbeesan ‘Oiden So cadens Yeieelenenes tion of the same order of derivation, for example, amount 


instructor’s console developed at Electric Boat (See hig | 


ciated with a particular control function are displayed in 


one column, for example, steering, diving, or speed. Informa 


2. The main operating controls are centrally located of effector actuation, rate of effect, and instantaneous effect, 
so that the operator can use both hands in balancing 
the bridge. The magnitude dial is operated by the right 


hand and the phase dial by the left; between the two 
dials is the range selector switch panel are being increasingly used Yet under certain condi 


is displayed in the same horizontal row, 


Design principles such as the one applied to this monitor 


3. Wherever possible, straight line readouts are pro tions, human engineering decisions have an intuitive basis 
vided in an effort to reduce readout errors and multi 
plier misinterpretation to a minimum. Scale multipliers 
for both the magnitude and phase dials are adjacent to 
the diel resdeuta ted for the edge lighting in the original oper itional equip 


For example, in a training device recently built by Electric 


Boat, floodlighting of the students’ instrument panel substitu 


1. Only those controls and terminals necessary for ment. This was done for reasons of engineering economy 
proper normal operation are mounted on the front panel 
As a result, the only contro] found on the front panel, in 
addition to the two main dials and related switch, is : 
the generator gain control. This ie located to the right of numerals “us recommended for use under low intensity illu 
she visuel. null tadicsine - mination. Should the black dials be retained in the trainer 

5. Overall size and weight are reduced by means of 
printed circuitry. The printed wiring board isolates the 
main bridge structure from the generator-detector. Addi : 
tional ventilating space is provided by this design to Ihis advantage had to be balanced against the indeterminate 
facilitate heat dissipation effects on the attitude of the trainees of a marked reduction 

6. Associated details such as dials, size and style of 
numerals, and scale divisions have been designed with 
considerable attention to human engineering practice 

7. The all-metal instrument enclosure combines ap validity at a possible sacrifice in visibility 
pearance styling with functional design that permits An interesting time-saving simulator technique, proposed 
easy positioning for the most convenient operation by at Stavid 
means of the adiustable wrought iron stand. Front 
panel is slightly sloped and sets into a shadow-box type 
of structure. The stand, when in use, raises the terminal ment fabrication. The technique is discussed in some detail 


A problem then arose with the numerous dial faces 


In the operational equipment the dials are black with white 


or should dials with a white background be substituted to 
gain a 16 per cent advantage in visibility under floodlighting? 


in the “face validity” of the trainer owing to a change in its 


general appearance. The decision was made to retain face 


Engineering for an Air Force problem (10), i 


based on display syntheses, instead of experimental instru 


5 in. from hench or working space thus free ing them ( Ise where in thi review 
from any obstructions. Lege can be folded for shelf 
storage: the stand then becomes a carrying handle 


Man as a Simple Amplifier 


Appearance A widely discussed and widely accepted Naval Research 
styling and hu- Laboratory study (//, /2). dealing with a human-engineering 
man engineered 
irrangement of 
displavs, con- 
trols. and work- of activity empiri il evidence would suggest that the simpler 
ing terminals. the tasks imposed upon the human operator of a control sys 
feature Model 
260 Comparison 
Bridge designed 
by staff of Elee- obtained only when the mechanical components of the system 
tro - Measure- a are designed so that the human need act only as a simple 


ments, Ine. 


ipproach to the design of man-operated continuous control 


systems. arrives at this conclusion: At least for short periods 


tem the More precise ind le \ iriable hecome his responses 


Optimal man-machine control “Vatem performance ‘ be 


amplifier. Such design is achieved through “unburdening 
(relieving thie operator of the task of acting a in integrator) 
and “quickening” (providing the operator with immediate 
knowledge of the effects of his own response 

) 


illustrate 
an application that requires display quickening. This devices 


The control stem block diagrammed in Fig 


is intended to operate on 4@ Course inpul which consists only 
Trainer design at Electric Boat Division, General Dynamics of step function position changes, so spaced that the full 
Corporation is begun with four basic questions at the onset correction of at me step may be achieved before the next 


of the design: (9) require action. Lime constants of the four integrators are 


l What output characteristic « of the tr ining device e will long ad thi co iple 1 with the fact that the integrator abil 
vield the most valid prediction about the profi iency of the the phase of the imput ough 560 deg causes the fem to 


crew in the actual operational situation? 
») 


2. Which of these output characteristics are to be moni 1 obvio olution for quickening of th ce 


il vier i 


tored by the instructor, which are to be recorded for de-brief- diagrammed Fig ruled out in’ circumstances that 








Contro! and 


mechor 





pu 
| 


4 


big. 2 
requires 


A typical man-operated continuous control system that 
“unburdening” and “quickening.” a technique by 
means of which the operator is relieved from the task of act- 
ing as an integrator and is provided with immediate knowledge 
of the effects of his own responses. Source: Including Figs. 3 


and 4, Naval Research Laboratory, (11, 12) 


*> Output 





big. 3 This application of quickening to the control system 
of big. 2 is not acceptable because quickening directly affects 


the output instead of the display. 


input > Output 





hig. 4 
takes effect on the display, thus solving the problem that arose 


Phe control system is re-designed so that the quickening 


in the solution offered in Fig. 3 


prevent making changes that aflect directly the output of the 
solved by picking off 


acceleration, and the first 


control system. The problem may be 
the components of position, rate 
derivative of acceleration, amplifying them properly and add 
ing them algebraically in the feedback loop going to the di 


play (Fig. 4). The display may take the form of a double 
pointer dial, with one pointer responding to ordered input 
and with the other being controlled by the quickened feed 
back. With this arrangement, the man has only to operat 
his control so that the follow-up pointer matches the input 
pointer at all times. Tests run with such a device have indi 
cated that instability may be completely eliminated by this 
means of quickening 

The preceding paragraph should not be interpreted, how 
ever, to mean that quickening cannot be applied to the out 
put of a system under any circumstances. Quickening as a 
concept is essentially the same as “aiding” (such as used 
for many vears in aided tracking) and can be just as ef 


fective in the output as in the input 


Data Processing and 
Systems Analysis 


The increasing density of information to be handled in 


data processing systems requires a continued redesign of 
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Instantaneous Check-Off and 
Warning Display-Device 


IN INVESTIGATING UNINTENTIONAL wheels-up landings, 
the Naval Aviation Safety Center has developed an 
ingenious device that may have application in situations 
other than aircraft where a display is required to 

1. Give an instantaneous indication that all necessary 


steps in a sequence of operational check-offs have 


been accomplished 

2. Provide a warning that all the steps have not 
been completed 

3. Provide an indication of what steps must still be 
completed 

In addition it would be desirable that the display 
require little or no reading or specific interpretation and 
that the operator should not be required to perform 
action on the instrument itself 

The Circular Check-Off Instrument, designed by the 
Navy Training Devices Center consists of segments of 
a circle. The background pieces upon which the seg 
ments are inscribed are placed so that, when properly 
aligned, the inscribed segments will form a circle: 

1. A completed circle means that the critical steps 
in the operation have been performed (Fig. 1). 

2. Each circle segment stands for a 90 deg displace 
ment from its completed circle position before any of 
the steps have been accomplished (Fig 2) 

3. An incomplete circular pattern serves as a warning 
to the operator In addition to indicating that all the 
critical steps have not been performed, the instrument 
also indicates which step (or steps) have been omitted 
(Fig. 3). 

{cknowledgment: Source for this case history is the 
Human Engineering Bulletin 56-3 H, Flight Safety 
Foundation, Ine New York, prepared by Wm. FE 
Feroglia, U. S. Naval Aviation Safety Center, Norfolk 


Virginia 





the control systems from the standpoint of the human oper 
itor. Reliable equipment has to be designed to free the hu- 
man of some of the more repetitive duties. Essentially, the 
man and the machine components have to be integrated into 
a reliable network. 

In problems of such complexity, the so-called “systems 
approach” is generally indicated. Definitions of this approach, 
however, differ. Based on its work in sonar fire-control for 
nuclear-powered submarines, Electric Boat engineers have 
moved to develop a precise definition of the systems approach. 
Qutput or performance characteristics are reviewed as a func 
tion of input parameters and system conditions. The latter 
include alternative visual and aural communication links, the 
assignment of iterative plotting tasks and computations to 
digital machines, changes in the content and presentation 
of the tactical display (9) 

Although data processing research is at present largely 
on classified military projects, the techniques used (theoret 
ical, experimental, and statistical) will undoubtedly have 
significance and usefulness in complex nonmilitary control 
and guidance systems 

In one approach to a systems analysis, the human operator 
is considered as a functional information transducer, Useful 
equivalent circuits are developed for his operation. Validity 
of such circuits is determined by empirical data available 
\ mathematical model has been developed on this hypothesis 


ELECTRICAL MANUFACTURING 








Some human operator characteristics, usually said to be dis 
included 


regarded, are namely: anticipation, amplitude 
quantization and sequential sampling. (13) 

A good deal of literature in human engineering deals with 
the trend 


is to associate dials with a major part of observers’ errors. As 


relative merits of dials and counters. Currently 


a result, the use of counters is being recommended. A_ re 
cent paper (/4) disputes this position as being incorrect and 
derived from indeterminate tests. It is conceded that counters 
show superiority as against dials where legibility is con 
cerned, but the criterion is held to be intelligibility not 
legibility 


In the operation of a counter, specific data are translated 
into a number which is singled out of a continuity of num 
bers and is then displayed. Reading the number is not the 
only effort required of the observer. He has to follow the read 
ing by intuitive comprehension and appropriate assimilation 
to some order of value. Dials, on the other hand, present the 
observer with a pictorial and integrated display that require 
the minimum of mental effort. The loss of some legibility is 
believed to be more than compensated for by the increased 
intelligibility 

Where legibility is the sole consideration, for example 
where data are displayed and read for the purpose of record 
definitely to be favored 
But where other criteria exist, the use of dials or pictorial 


ing or relaying only, the counter is 


displays is held to be more advantageous 

Legibility, however, is a term susceptible to various intes 
pretations, In considering the display characteristics ol a 
good instrument, it may be tacitly assumed that legibility i 
the principal feature, defined as “that combination of chat 
acteristics that enables a man to read the instrument rapidly 
and accurately.” (15) Human engineering recommendation 
for seale-break, pointer-width, length and shape, and oth: 
display details intended to 
based on two kinds of study 


ichieve legibility are usuall 


(1) Extrapolations from basic 
research on such problem as visual acuity, effects of vibra 


tion, or illumination and (2 


applied human engineering 
work on specific problems of instrument design. Usually the 
display recommended is the one that combine hort read 
ing times with low error scores 

This, as inferred in the preceding discussion, would nor 
mally lead to a recommendation in favor of counter type di 


plays Yet, under certain conditions, as in altimeter desig 


lis 
even though the counter-type display is superior as to both 
time and errors, the recommendation goes to the dial-type 
Unlike the countes 


only a numeral, the dial display 


display for this reason which presents 
illows the operator to use 


rate or acceleration information: to derive judgments from 


OC TOBET ) 


Table V—Some Criteria for 





Good Instrument Design * 


the rate of movement of the pointer and from the rate of 
change of movement: and it facilitates “check-reading.” The 
latter is an important psychological consideration. In effect, 
the operator is able to answer the self question: “Am I about 
“Is the 
operation running about the way | think it should be, or 
not?” 


where | want to be, or not Or the question may be 


It may be assumed that no human operator, no matter how 


he actually uses instruments, ever makes a reading with “com 
plete Urprise There are certain expectations in looking 
at an instrument. These may not be necessarily fulfilled: but 
they are seldom completely di ippointed Such expectation 
ire the result of a di tribution of probabilities of variou 
readings built up through 

1. Past experience with other instrument 


Instruction 


}. Correlation of the instrument reading with (a) external 
condition (b) other instrument (c) its own readings 

over known time intervals, (d) control movements made 
by the operator! ind 

L. Variou 


| xpectations ma be 


combination of these 
visualized or verbalized in terms of 
numerical position, of derivative information 


A checklist of de rable ce in element i in Table \V 


Discriminability of Controls, Displays 


The effect of color coding on learning and relearning the 


locations of controls was investigated for the Pittsburgh 
Plate Glass Compan 16) It was indicated in this study 
that learning tasks could be mastered quicker through the 
use of color coding than by any other coding means. (How 


ever this conclu ion might have to be carefully weighed In 
wtual practice the operator response is subject to environ 


mental condition uch a the ambient 


degree of white 
ilumination that may be required.) 

The relation hip ind interactions of the different color 
dimensions (hue tlue and chroma) had their impact on 
the actual experimental results as related to such factors as 


preferred colors, effect of color on apparent size of controls 


ind on the difference In responses between group of ob 
ervers as Classihed b ex or other factors 

Four types of knobs were covered in this study: (1) Color 
coded knob (2 hape-coded knobs (all black): (3) letter 
coded knob (black with yellow letters and (4) no-code 


knobs (all circular, painted black ) 


lhe use of color on trip chart lor chart recorder wi 








5 c 0 ‘ , 
ce : hig. 5-The great variety of knob shapes studied for 
4 * f : : . . oe : 
( , ’ / , optimum discriminability at Aero Medical Laboratory, 
4 ° . 
P nae j Wright Air Development Center (18): Knob shapes have 
AC . , ‘ ; ; 
lass A cao ' heen divided into three classes on the basis of manipu- 
Knob Shape } ya oak ‘ os 
, 7 | lative and position -monitoring characteristics: 
' a " i 4 - 


Class A. For controls (1) which require twirling o1 
spinning; (2) for which the adjustment range is one full 


{ f turn or more; and (3) for which the knob position is 
CLASS B 


not a critical item of information in the control opera 








| | ] tion. . 

‘ ™ ~ Class B. For controls (1) which do not require spinning 

or twirling; (2) for which the adjustment range is less 
than one full turn or, if the adjustment range exceeds 
A Class B , 2 one full turn, operating requirements rarely, if ever, call 
Knob shape for rapid adjustment over a large proportion of the 
: ; : ; range ; and (3) for which the knob position is not a 
critical item of information in the control operation. 
/ 4 {f , Class C. For controls (1) 
 ) which do not require spin- 
CLASS . | | } | J ff ning or twirling; (2) for 
F which the adjustment range 
2 : 2 is not more than one full 

. ’ ’ . " , F turn; and (3) for which 

{{\ i / knob position is a critical 3 
* item of information in the 

A Class ¢ j control operation. 
Knob Shap: 

i AA be ct bo tt * 
the subject of a research investigation for The Bristol Com a. Approximately 5 per cent of the 13,560 judgments 
pany, Waterbury, Conn.. by Dunlap and Associates, Inc were in erro! 

Stamford, Conn, (1/7) At present Bristol strip charts are b. About 4 per cent of the judgments made with bare 
printed in a neutral color, identified as medium dark gra hand were in error and about 6 per cent when wearing 
Kange number ire black The investigation undertool gloves 
visibility tests for measuring check reading performance 1. In terms of accuracy. 16 knob shapes were found to be 
reading tests for measuring accuracy of reading: and bright the easiest to identify by touch, (Referring to Fig. 5, these 
ie test The following conclusions, put into the form o shapes are coded by the letters, A, B, C. D, FE, F, G, K, 1 
recommendations, were reached N.O.P,S, T, U and V.) These 16 shapes. when arranged in 
|. Color can be used to improve the strip charts, particu 8 diferent groups of 10 shapes each, for example, BDEGL.- 
larly for check-reading purpose The magnitude of improve PSTUY, showed no errors of discrimination . 
ment however would not be large. If color is to be used to » As an aid in applying these data, the 31 shapes have 
replace the dark gray now in use. green or blue would be been divided into three different classes of the basis of their 
recommended, preferrably green, Color may be used either manipulative and position-monitoring characteristics (see 
over the entire chart or for the time lines alone, with a prefer Fig. 5) 
ence for the former. The use of black to emphasize majo: \ related subject is the design of keysets such as are used . 
range lines on a green or blue chart is not suggested on computers, communications equipment, and coding de 
> Range numbers should be black on a green chart of vices, In a study by Bell Telephone Laboratories, Murray 
maroon on a blue chart Hill, N. J. (19) a systematic study was made of one aspect 
$ Among the Bristol recording inks the preferred color of keyset design, namely, the locations of numbers and letters 
is red, followed by purple on individual keys. Although 10-key sets were used, the re 
Research in the area of control element identification gor sults are seen as applic able to other practi al situations 
back at least a decade. Air Force-sponsored research has It was found that generally people arrange numbers and 
established as far back as 1946 that tactual shape coding can letters in the order in which they normally read, that is, left 
aid an operator in identifying controls on electronic equip to right order in horizontal rows. This is true for all con 
ment. A more recent study (/8) from the Aero Medical Lab figurations of keys, for both numbers and letters, and for 
oratory, Wright Air Development Center, gives this report on both experienced and inexperienced subjects. Of the several 
the relative discriminability of 31 differently shaped rotar calculating devices examined only one uses an arrangement 
control knobs found highly preferred in this study 
1. A total of 120 subjects (male college students) each In another BEL study (20) some scientific evidence was 
using his right hand, made 13.560 paired comparisons be sought on the relationships, if any, between operator efficiency 
tween a knob shape which was felt and a three quarter view and the use of inclined visual displays and panels on contro} 
picture of a knob shape equipment. The study concluded that in specific work situa 
, Keach subject first made the COnMparisan with the bare lions, pertormance Was unatlected by the inclination of the 
hand and then repeated the comparisons while wearin i working surface of the control panel. However, there was a 
lightweight fiving glove The rotary position of the knol subjective preference expressed by the operator for an in 
apes that the subject felt was systematically varied clined surtace (between 15 and 25 deg) as against a hori 
> The results may be summarized as follows zontal one 
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Reliability and Maintainability 


Equipment reliability ranks high as a design function of 
human engineering. If the human components and the ma 
chine components are properly integrated, the end result 
should be a reliable unit or system of equipment. Reliability 
is thus an inherent achievement in a properly designed man 
machine system. The activities of the RETMA Committee on 


Reliability. to cite one instance, have consistently taken ir 


work on human engineering. 


Navy-sponsored handbooks on 
reliability include sections on human engineering. (27, 22) 
More recently. maintainability. as a design function and 
a design objective of human engineering. has assumed equal 
importance. With both military and industrial equipment be 
coming increasingly complex, the problem of maintenance 


becomes critical. Maintainability has been defined as “a 
measure of the speed and ease with which preventive main 
tenance can be performed or equipment malfunctions diag 
nosed and corrected.” (23) Obviously, jt cannot be built into 
in equipment without full cognizance of human factors—the 
maintenance or service technician, 

Designing for maintainability should be well advanced by 
the time other design stages have reached the point where 
unit specifications, functional diagrams and schematic dia 
grams are being prepared. Otherwise redesign will become 
necessary. Some recommended procedures are enumerated in 
Table VI. 

It has been generally understood that some 70 per cent of 
failures are due to engineering, installation, operation, main 
tenance and manufacture, and only 30 per cent to defective 
components, Since some of the causes are due to human 
factors, it would be logical to assume that a complex prob 
lem in human engineering cuts across most of the causes of 
failure. It is suggested in an RCA report at an Air Fores 
conference (24) that at the engineering level, the systems 
planning and design engineer has been unable to become 
equally adept in uncovering problems outside his normal 
scope of activities as he has within his field of specialization 
Essentially this becomes a complex problem in human en 
gineering. A balanced evaluation of all pertinent information 
This should in 


clude use of equipment, environmental and functional factors 


in a systems application must be procured 


manufac turing and maintenance. 

lo help the engineer arrive at a proper design for operator 
efhciency and safety, steps were taken to devise a brief, non 
redundant, but yet complete, check-off type of guide. In this 
guide each question would be preceded by “Yes” and 
“No” boxes in the left margin, the rules being printed in red 
ve llow or green @8 may be appropriate The color of the box 
tells the degree of accuracy the answer has or lacks. If the 
“Yes” or “No” checked is in a red box. the engineer js 
violating a principle of design, thereby probably impairing 
the effective operation of the equipment \ vellow box en 
closing his answer is a “caution” signal. His practice may 
have undesirable consequences; it should be re-evaluated. A 
green box is the traditional “vo ahead” signal: the equip 
ment has been correctly designed 

The Rome Air Development Center has been assigned the 
responsibility for implementing an Air Research and De 
velopment Command technical requirement that deals wit} 
human engineering information related to communications 
equipment. In addition to in-service research at RADC, the 
Human Factors Laboratory places research contracts with 
human engineering specialists 

In approaching one of these contracts, the American In 
stitute for Research (25) utilizes a 


thod. Briefly, the method is 


maintenance personnel with the optimum maintenance equi; 


“ystems approach me 


intended to “match the optimun 


ment.” This is done by designing into the machine or equip 


ment those features that place reasonable demands on the 


OCTOBER 195¢ 


man in terms of skills and knowledge, At the same time min- 
imum skills and knowledge required in the performance of 
maintenance operations are figuratively “designed” into the 
man, through suitable training techniques. In effect, there i» 
a continuous interaction between man and machine design 
problems 

An investigation of certain prime equipment, test equip- 
ment. maintenance diagrams and other elements in ground 
communication equipment showed that poor design was re 
sponsible for many errors, hazardous conditions, waste of 
time and poor motivation on the part of maintenance pet 
sonnel. Accessibility of components and parts was so poor 
that even routine adjustments caused much waste of time 
lest equipment was too complex for apprentice mechanics 
and yet was inadequate for all the testing functions required 
for good maintenance. In prime equipment, test points were 
not properly labeled, nor properly located for quick removal 
Dials and knobs were dif 


In one flagrant example, it was 


of a malfunctioning component 
ficult to read and operate 
necessary to remove over a dozen coaxial cables in order to 
replace a single tube! 

One phase of this research contract is the preparation of a 
guide for manufacturers of test equipment used in military 
maintenance. Another project has for its target the prepara 
tion of a guide that will tell prime equipment manufacturers 
(1) when they should supply maintenance diagrams for the 
(2) what information 


preventive maintenance operations; 
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Human Engineering and Automation 


Here is a rundown of off-the-record comments by authori 
ties in the field on the relationship between human engineering 
ind those automatic production and control systems popu 


larly 


thinking is needed on this subject 


known as “automation.” It is evident that some straight 


Engineers, no less than 
lavmen. have been subjected to some insidious influences of 
they have tended to equate the growth 
the of the 
fallaciously that all 
“fully Perhaps 


these comments will bring the subject into the right perspes 
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control systems are automate 
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1. We 


function and ability of the human operator. Quite frequently 


incline to a depreciation of the decision making 
this ability can be superior to that of the machine. We must 
Must all things be auto 
man is one of the most efficient machines 
in effect be 
1utomati just as well as any other element 
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decision made by designers is not man or 
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we also must realize that man is a fairly cheap piece of ma 
chinery. You can take an operator and for a relatively minu 
cule sum of $5000 a year train him in one year’s time to per 
form some very exacting functions that require decision mak 
ing, discrimination, and other importance practices Over a 
period of 5 years this machine can cost nothing more than 
say $25,000 or $35,000. To build a complete mechanical 
machine to do the same (and it may not be possible to do so) 
may run into hundreds of thousands of dollars. Where then is 
the economy? If the costs can be amortized over a long period 
of years, then perhaps the machine is preferable. If it is a 
fairly short-range operation of 5 years or so, then a man oper 
itor is the better choice 
1. Some engineers (and executive management) seem to 
be charmed by the fact that digital computers can now solve 
some equations that a few years ago were solved graphically 
The fact 
pre-pro 


or simply by approximation by a human operator 
that these subfunctions have to be selected or 
grammed and that the operation must be monitored or th 
result further processed, is forgotten until a newly designed 
automatic equipment reaches operational test. If the human 
engineer (who all too often is not consulted until the late 
design stage) tries to introduce a broader view earlier in the 
development, his recommendation is apt to be discredited as 
an endorsement of that old-fashioned component the human 
operator 

». Frequently, the term automation is incorrectly used to 
identify what is essentially remote control. Look at missile 
guidance and drone control: The human operator is still in the 
loop; he is just sitting on the ground instead of in the cock 
pit. In the center of a complex data-processing system there is 
ilways one or more evaluators confronted by the tactical dis 
play. In addition we have personnel who may not appear on a 
functional block diagram at all, We shall continue to reduce 
the ratio of human to machine components; we may make 
the human operator’s decisions more and more qualitative 
but, as we force him further and further into his mechanical 


environment, let's not lose sight of him altogether 

6. One measure of how far we can go in increasing the com 
plexity of mechanization is our ability to effectively integrate 
the human link into the system. Although much has been 
spoken and written about automation and the elimination of 
human errors, we find that these giant industrial mechanisms 
must be invariably supervised by man. The human respon 
ibilities however mount with the complexity of the system 
The human component is not just an operator or a dispatch 
in the full 


ense of the word in that his main task is to manage decisions 


er, but he is truly a manager. He is a “manager 


accurately and quickly without boredom or fatigue 


7. It is truistie to say that the human will still be required 


to repair the automatic machinery. Human engineering will 


have to face up to the challenge of maintenance simplifiea 


tion and facilitation; it can do much in that area. In semi 


automatic processing the remote instrumentation presents a 
challenge in the way of redetermining the human function 
in the system and providing selective instrumentation——in 
formation required by the man’s job—rather than indiserimi 


nate display of all sorts of data 


8%. It all depends on what is being automatized. If you 
reduce a complex process to the extent that one trusted man 


monitors one light and one button, you had better make sure 


that he can operate this device as desired In other words 


iutomation by decreasing the number of men in the system 
increases the responsibility per man, Thus the pay off for 


good human engineering for each man increases 


One point needs constant reiteration The ipplid ition of 


iulomatic processes must necessarily impose increasingly 


greater physiological and psychological stresses on all the 


human components of the related machines and svstems 


Much higher levels of work skills are also required. The 


programing, monitoring, and maintenance tasks constitute 


OCTORET 


critical human factors that may not be dismissed just be 
cause a machine is said to be “completely automatic. 
In one phase alone, that of decision-taking, a number of 
such critical factors arise. In fact, both the equipment and 
the work procedures or sequences have to bye su designed 
that the decision-taking load on the operator can be properly 
absorbed and properly handled. (284) For example, as 
shown in Figs. 6 and 7, the required speed of decision and 
the complexity of the displays can seriously affect the in 
cidence of errors on the part of the operator, A’ single 
decision-taking operator may have replaced many manual 
operators but the “human factors stress on him alone is at 
least the equivalent of that placed on all the former manual 
operators, 

In the design of mechanized or automated systems, it be 
comes increasingly apparent that design engineers must 
weigh mechanized vs human-performed tasks in the early 
stages of their work if satisfactory final performance is to be 
attained. In arriving at a decision as to the extent automation 
can be applied to any given complex of equipment, a number 
of factors have to be evaluated. These will include the rela 
tive cost of new hardware (including the cost of adequate 
test and evaluation), and also the cost of retraining new 
pe rsonnel 

It is felt by 


machine interactions, there will be growing acceptance of 


some that with a clearer appreciation of man 


the con epl that design hould be started with a statement of 
desired end-product system function in terms of minimum 
acceptable performance. This example is cited from the work 


at U. S. Navy Underwater Sound Laboratory 

In designing voice-communication apparatus the prevailing 
attitude of designers has been that optimum communication 
of human speech occurs when frequency and amplitude di 


Much effort theretore has 


relatively high fidelity in’ the 


tortion are held to a minimum 
been expended to secure 
equipment. But laboratory tests of simulated communication 
circuits, employing modified and unmodified service equip 
ment, have shown that frequency and amplitude relationship 
within speech sounds may be drastically distorted without 
impairing intelligibility, and that under high-noise cireuit 
conditions the distortions may actually improve communi 
cation, (2Q8B) 

Although this is not a new finding, it ha erved to reveal 
igain the concept that intelligibility and fidelity are not 
necessarily interdependent. This realization will govern speci 
fieations for future equipment, since engineers will tend to 
think in terms of constraints likely to be imposed by operat 
ing conditions (such as circuit noise) upon the use of the 


equipment they design 


Human Engineering in 
Civilian Design 


The application of human engineering to date has been 


largely in the field of military 


equipment, But it is already 


evident that industry as a whole is be ginning to accept the 
justness of designing for the human operator It is be ginning 
to ipproach the design of various civilian machines equip 
ments, instruments and appliances with full cognizance of 
the concept of the man-machine system. Facility and safety in 
operation, ease and economy in servicing and maintenance 
reliability in performance —all these considerations involve 
the human operator a sige tne intly in a relatively simple 
machine like an electric toaster as they do in complex radar 


veut 


This & not to say that good human engineering design i 


fhe Bell Telephone 


Laboratoric for example, have a distinguished history of 


i brand-new concept in ¢ ivilian industry 


pioneering in this field, as is clearly evidenced by their 


equipment. A human engineering group at the Murray Hil 


12) 





‘ 
N. J.) Laboratory, identified as the “User Preference Re 


earch Group is devoted entirely to civilian equipment 
(Another group at Whippan N. J. deals exclu 
ively with cla sihed militar problem Phe BI ceivi 


group is composed of 14 people. including four p- 


j roblem 


chologist 
two engineers and two phiveicist Ihe importance of human 
hactor in selling engineering design requirements 1 being 
more and more ippre iated by the eng neering deve lopment 
groupes at the laboratories A course in human engineering 
is an established part of the educational training that all 
engineers joining the staff are required to take 
Initiated some three vear igo a BIL project undertook 
isurvey of the influence of human factors in both the design 
ind operation of large communication networks, Case histor 
ies were sought where human capabilities and limitations 
have played a dominant role in establishing engineering re 
(quirement 

Many of the ideas gathe red from military applic ilions can 
be successfully and effectively transfered to the civilian de 
ign field, Research in the use of vibratory stimuli and tactile 
perception, to cite an interesting example, may be applied to 
the design of communication devices for the blind and deaf 
(29) Work in integration of radar returns on direct-view 
torage tubes (30) has implications beyond military instal 


lation Applic dations may deve lop in Civilian air trafhe con 


trol systems, and possibly in shipboard radar. Human en 
gineering research in radiation-detection instruments (3/) 
already has a definite civilian connotation in view of the 
wide spre ad interest in these instruments for prospecting. (See 
idditional details on these three developments elsewhere in 
this review.) 

\ yood deal ol imtensive work is being carried on in the 
human engineering of military vehicles, (32, 33) This work 
brings in factors such as work spaces and the placement of 
controls, The methodology used, the data obtained, and the 
recommendation made have some direct usefulness in the 
human engineering of such industrial equipments as machine 
tools 

More to the point is the direct consideration of human 
factors in machine tool design. Research in this area has 
been reported by several sources, some based on histori 
lime-motion principles. In a report by the Work-Factor Com 
pany (34) an interesting analogy is traced between avail 
ihle data that determines, in time, the capabilitic s and limi 
tations of the human body at work and the available data on 
electrical circuits, strength of materials and characteristics 
of mechanical and electrical component parts. With appro 


priate human engineering data it is possible to determine 
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Applied Psychology Research Unit, 
7 Cambridge, England. (284) 


during the design of 4 machine tool the time it will take 
motivated operators lo use contemplated control 


proper 


control devices. In a 


device in comparison with existing 


breakdown of basic factors for the best layout of a ma 
chine tool for the optimum man-machine relationship the 
ime source makes 

] All controls and meters should be located within a prac 


these six points 


tical working distance from the operator, 

2. Within such distance each control and meter should 
he located in the position where it may be most efficiently 
used 

3. Where two or more controls or meters have the same 
optimal position, the most important and most frequently 
used items should be given the preferred positions. 

$. Controls and meters should be grouped in patterns that 
make for the easiest operation and observation from the 
point of view of the operator 

». Other parts of the body should be utilized when the 
hands are overloaded 

6. Any possible confusion of controls or meters by the 
operator should be avoided by proper design or placement. 

One of the most interesting applic ations of human engineer 
ing on record is the redesign of the operator's cab for drag 
lines used by the International Minerals and Chemical Cor 
poration, Chicago, in its Florida phosphate field operations 
(35) In the final accomplishment, this job represents an 
integration of effort by Dunlap and Associates, Stamford, 
Conn. as consulting human engineers, and I.M.C.’s own cen 
tral engineering staff which designed and developed the ele« 
trical control systems in conjunction with W. F. & John 
Barnes Company, Rockford, Ll., who built the controls. De 
sign improvements include redesign and sim plific ation of 
controls, plus innovations for operator comfort, such as ait 
conditioning, fluorescent lighting, special seats, and acousti 
cal insulation, Some of the human factors encountered in the 
redesign of the operators cab were similar to that met in the 
cockpit of an airplane. In fact, the redesigned operating con 
trol is of the joystick type common in aircraft. 

Iluman engineering activity in the Air Force, Navy, and 
Signal Corps has been rather well publicized. There are 
also other Department of Defense activities in this field that 
ire productive of research data that may be useful in civi) 
ian fields. For example, the Chemical Corps Engineering 
Agency, Army Chemical Center, applies human engineering 
to the design of production equipment used in the processing 
of toxic agents and filling of munitions. The overriding 
consideration is of course the extremely hazardous nature 


of these operations Consequently the human factor con 
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Human Engineering Factors in Designing Radiation Detectors 


CONSUMER MOTIVATION RESEARCH pre belt 
ceded the engineering design of a 
Geiger-Mille: 
prospectors, an 
for Civil Defense personnel, and an purpose unit for 
all-purpose radiation detector for both and high 
civilian use and Civil Defense per 
sonnel. In the primary survey con 
ducted by the Crosley Human Engi utilized, or that 
neering Section (31) a = subjective adopted. 
reaction was obtained on the order of The 
preference among 5 proposed models 
During individually conducted inter 
views, eac h 


and that 


counter for civilian 


conhiguration 


lonization 5 


box-light) = meter 


tre quency 


subject was given an data 
indoctrination on the modes of porta 
bility of the 5 proposed units and the 
operational characteristics of 5 clay 


analyzed 


The following configurations were se subjects had no 
lected and recommended, as the re 
sult of these surveys 

1. A pistol shape is recommended 
for housing the Geiger-Miller counter 
used in prospecting and detecting low 
degrees of radiation, that is 0 to 50 to the pistol 
millireontgens per hr. follows 

2. In detecting and measuring high 1. The model 
degrees of radiation (0 to 500 
reontgens per hr), it is recommended 
that the ionization chamber be housed 
in a packet unit to be worn on the 


mendations were 


sideration is relatively straightforward: The primary effort 
is to eliminate the human operator from the control loop 
rather than to adapt the control to an operator. 

New plants being built by the Chemical Corps for it 
own processing of toxic agents and filling of munitions are 
almost completely automatic. In typical filling operations, 
all the required steps, including inspection for correct filling, 
leakage, ete., are centrally controlled by eleetronie means 
There is one exception where the human element is con 
sidered; maintainability. Here, a primary effort is made to 
design ease of maintenance into the equipment. (36) 

In any attempt to transfer the results of military research 
in human engineering to civilian fields, some cautions are 
needed, The human engineer should be careful to re-examine 
his criteria, his approach, and his techniques. Tolerances 
will differ, concepts of space limitations are not necessarily 
the same, Civilian management attitudes to human engineer 
ing may differ from those of the military 


Definitions may have to be redefined 


What is a good 


instrument application 


panel? In military 


perhaps the 


word “good” may have a certain order of meaning. In 


civilian application it may be meaningless, unless it i 
related to the purpose of the instrument. Good for a 
washing machine may be bad for an accounting machine 
Take another example: the speed of response to signal 
The human operator in the cockpit of an airplane and the 
human operator in an industrial plant will have entirely 
different needs. Speed in the operation of controls may be 
a matter of safety or disaster to the pilot; it will be seldom 


so important in a plant, certainly not in terms of millisecond 


Aspects of Appliance Design 


Much of our 
machines, and machinery is sadly defective in good human 
engineering design. Difficulty and expense in servicing 
probably the worst defect 


civilian design int 


appliances busines 


Overemphasis on gadgetry is 


- 


almost as bad 
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maximize unimanual operation and 
minimize bimanual operation, that 1 


the range selector switch might be de 


radiation, it is 


be signed in the form of a trigger or 
pistol form be pushbutton located near the front part 


of the unit directly below the probe 


and distribution of to be activated by the forefinger 
was appropriately bt. The “Off” and “Battery Check 
significance of the 
Experience 
constituted a part 
was found that the amount of experi this 


ence and knowledge of the operations 
models, each weighing exactly 2 |b. of radiation units 


selector switch should be located on 
criteria the top of the pistol since it is ex 
pected that the frequency of use of 
control will be comparatively 
minor compared to that of the range 
selector switch 

hould 
located on the butt end of the 


pistol and angled at 25 to 30 de 


General and specific design recom from the vertical for ease of readin 
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According to a re port trom the Consumer Service Division 
The Detroit Edison Company, (37) there is an excessive 
imount of servicing and repairs on both small and major 
ippliances. In one year, 1953, this company had to repair 
600,000 small appliances. One in every 7.5 toasters in the 
Detroit area, one in every 9 clocks, and one in every 5 
coffeemakers required some type of repair 

In the mayor appliane e field, the cost of servicing was 
criticized. Entire subassemblies frequently have to be re 
placed at inordinate cost simply because no effort had been 
made to design for easy and inexpensive maintainability 
Appliances have to be completely taken apart 


lo replace something “us 


for example 
trivial as a pilot light 
\ proposal was made that the manufacturers of appliance 


formulate and agree on a service standard covering such 
elements as a minimum number of standard-size screws, nut 
and bolts in the assembly; use of rivets and press fits 
accessibility of components parts; use of expendable and 
replaceable subassemblic and facility for SOTVITI Tnbiajpor 


appliane es suf h a 


ranges trom the front 


The modern planned kitehen with it built-in 


wall-type refrigerator, and other integrated units may well 


be considere d as 


runge 


in example of system engineering. The 


housewife is figuratively sitting at a central control console 


Perhaps in a few years there will be a literal control consol 


Appliance for integration in such kitehens will certainly 


have to be designed with maximum consideration of human 


factors. Kach unit will have to be designed too, so as to fil 


within a matrix of irious visual, auditory, olfactory and 


tactile factors 


Appliance engineers would neces 


arily have to 


work in close coordination not only with human engineer 


but also with architect ind home economists. A planned 


kitchen designed at a Cornell Housing Research Center i 


described in a recent report. (38) Basic in the concept is a 


series of work center ventilating fan 


Noneles 


ind built-in lighting 
dishwasher, refrigerator, oven and range burners 
trical units are of course also inte grated 


Another example of human-engineering research in th 


12% 





the Department of Agriculture 
installed 


ippliance field is a stuay by 
on the energy expended in using built-in ovens 
it different elevations. (39) 

estions 


A miscellany of human engineering sug might 


be particularly aimed at the civilian product field 

\ manufacturer interested in human engineered design 
of a product would do best first to approach this objective 
‘human 


oundly and sincerely An attempt to exploit the 


engineering label on a superficial or spurious basi hor 
fancied sales advantage is almost sure to boomerang 

Secondly, he shouldn't assume that all existing and even 
past model ure, «necessarily completely devoid of good 
human engineering aspects. In many instances well-designed 
elements have been discarded in the process ol re styling 
and replaced by a new design, inferior in human engineering 
y alive 

Thirdly, a sound human engineering evaluation program 
would take in not only the design of the end product itself 
but also make a study of the manufacturing procedures and 
the design of the production machinery, As summarized by 
The Franklin Institute Laboratories, Engineering Psychology 


section 


Philadelphia i manufacturer could undertake a 


program covering these points 


1. knd Product 


product designed for maximum 


7 the 


operation ¢ 


implicity of 


bh. Is the product designed for minimal fatigue when used 
by the consumer? 

©, Does the product satisfy, or fall short of, the consumes 
practical need 

d. Does the product cost the consumer mone 


, 


mechanical failure, or parts replacement 


?, Production 


i Are the production machine and a embly line proce 


lure designed for the alest and most eflective use of 


r 


, 


human operator 
b. Are the controls designed to keep human error at a 
minimum ¢ 


replace the human operator? 


which condition hould automatic operation 


Subjective factor need particular appraisal in’ civilian 
products, where the ultimate human operator may also be 
the purchaser. Such elements as the shape, the surface 
appearance, the mass of a product, may have been dictated 
by sound human and design engineering considerations but 
may still evoke a totally unforeseen and negative reaction 
For example, engineering design may call for a light 
weight housing, or a= thin-walled construction, or some 
new material with an unfamiliar texture. The consumer 
operator may feel that the construction is insecure or 
flimsy and therefore not ale to operate He or she may 
sof the material with the un 


have doubts about the oundne 


fumiliar surface. Whatever may have been gained in the 
original design in the way of improved performance value 
or economy or both may be more than offset by the subjective 
doubts aroused in the user's mind, With an appliance, say 
such doubts may become effective at the point of sale in terms 
of sale 


resistance; with an office machine or a factory tool 
it the point of use in loss of operator efhiciency Thi 
consideration although het particularly critical, does illu 
trate the wide range of variables that may affect human 
engineering design 

Admittedly 


gineering in the civilian field as of today are 


actual and potential instances of human en 
vreatly over 
hadowed by research and application in military areas 
But to reiterate a statement made previously by this author 
(40) “the practice of human engineering as a profession will 
succeed or will fail to the extent that it is applied or fails to 
be applied to the civilian products designed for use in the 


factory, the shop, the ofhce and the home 


The Human Engineer and 
the Design Team 


loday the function of design engineering goes under many 
diverse organizational titles. These range from the tradition- 
through physicist, 


al electrical or mechanical engineer 


chemist, materials engineer, project engineer, and many 
others. A man’s formal professional degree quite frequently 
sees a decided change by the time he has acquired a design 
engineering job and responsibility 

Where do human engineers fit in? And what exactly is 
i human engineer? Is he a psychologist with an engineering 
orientation? An engineer with a background of psychology? 
Is a purely research psychologist? Is he to function as 
a member of a design engineering team, and if so does he 
participate in every stage of design from the word “go”? 


Or is his function essentially that of a critic, appearing 


on the scene when most of the design has been done? 

These are not simple questions to answer. And they are 
important because a good deal of success in the application 
of human engineering to product design depends on an 
astute and perceptive organizational use of men with human 
engineering disciplines and on the optimum integration 
of these men with other engineers and scientists The 
problem is often delicate and involves personalities and 
professional protocol. There is no universal answer; this 
is obvious. But the problem is being met in an increasing 
number of organizations 

Some specific solutions and approaches are indicated in 
the following off-the-record comments made by both individ 
ual human engineers and heads of human engineering 
sections or departments in industry 

1. The human engineer and “hardware” engineer each 
has to accept some of what the other offers on faith, not on 
complete understanding. This boils down to accepting the 
man himself. Once the initial barrier is broken down, things 
go on pretty smoothly, Such common frictions as do develop 
vanish with mutual understanding 


2. As in any new field, the influx of insufficiently trained 


people, or people with an imbalance of training, should be 


watched. Too many psychologists with too little appreciation 
of engineering factors are moving into the human engineering 
profession. One solution is for design engineers themselves 
to acquire the basis of human engineering principles and 
techniques. The other solution is for engineering management 
to tighten up its standards of discrimination at the hiring 
levels. Perhaps both solutions should be integrated. 

}. Although human engineers should be familiar with 
the engineering aspects of the equipment with which they 
are working, it does not seem necessary for them to have 
an extensive formal background of engineering courses. Th 
team approach to research problems brings together people 
with training in a variety of disciplines Even though the 
team members have only a general understanding of the 
subject matter which the other team members have mastered, 
experience has shown that complex technical problems can 
be solved when the team approach is used 

1. As the newest member of the design team, the human 
engineer must take the initiative in establishing a satistactory 
relationship with the other engineers. He must make it clear 
that he has no intention of taking over the primary responsi 
bility for the design function, Whenever he is required to 
explain the nature of his contribution, he should not create 
the impression that he can and will solve all problems 
Neither must he ever imply that the design engineer has in 
the past, through oversight or ignorance, made serious design 
blunders. Contemporary man-machine systems have grown 
so complex that design engineers no longer have the time 
(nor, in most cases, the training) to inject into their design 
detailed considerations of the human factors. A_ tactfully 
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presented justification of the human engineers participation 
will generally assure acceptance. 

5. The human engineer should be more than a critic of 
design; more than a reference source of human engineering 
data. The other engineers should invite him to make a 
positive contribution at each stage of design. He should 
participate in early decisions on where and how men will 
be used within the proposed system. At a later stage he 
would be expected to gather and organize available informa- 
tion related to the man-machine interactions required to 
operate and maintain the system. The entire design team 
should then be able to develop a final equipment configura- 
tion that will provide the maximum of effective performance 
through an optimal utilization of human capabilities. 

6. The design engineer must do his share. He must not 
resent the entry of the human engineer into the design team. 
He should accept indoctrination into some of the basic 
elements of human engineering and be prepared to provide 
the human engineer with indoctrination from his end. He 
should be tolerant of the inescapable tendency of engineering 
psychologists and just plain psychologists to indulge in 
some professional jargon, After all, who doesn’t? 


Conclusion 


It has been said that “human engineering” does not exist 
in a vacuum. It is related to many disciplines and techniques 
of engineering, science and technology. Of itself, human 
engineering may perhaps be best defined as a science, “the 
science of man in relation to conditions created by engineer- 
ing.” (14) It is a science that, more uniquely than any other 
perhaps, cannot stand still; cannot, in fact, be content just 
to keep abreast of related developments. The machine, for 


better or worse, from the simple toaster on our breakfast 


table through the complex equipment system and to the 


inevitable atomic power reactor, is more of us, and we are 
more ot at than ever before Stresses on the human 
component of the machine, in terms of elevated levels of 
required skills and of extreme environmental conditions of 
speed, altitude, acceleration, temperature and other, will 
demand a continuity of critical re-appraisement of human 


engineering research, development and application 
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Direct-View Storage Tubes 
for Novel Radar Displays 


THe LACK OF DESIRED RESULTS in some applications 
of direct-view storage tubes for radar displays has led to 
an analytical and experimental investigation by RCA 
engineers as summarized here 

Detection of a target on a radar display is achieved 
by a number of clues, such as luminous intensity of 
geometric size and shape of the returns. The direct 
display storage tube has the advantages of a high bright 
ness level and long term and controllable storage pr riods 
Many investigators expected to obtain markedly im 
proved radar detection ranges by making use of the long 
integration period possible with the direct-view storage 
tubes. They, however, were generally disappointed and 
achieved only minor range improvement, The principal 
reason for only minor improvements despite the long 
integration periods, involves the amplitude resolution 
(brightness) achievable with the display 

Many storage tubes have very few brightness levels, 
and even the best storage tubes are not superior to 
ordinary cathode ray tubes with respect to amplitude 
discrimination. Obviously, amplitude diserimination is 
dependent on ambient light condtions, and even a two 
level storage tube would be superior to a normal cathode 
ray tube if ambient light conditions were very un 
favorable. The importance of amplitude discrimination 
lies, of course, in the way a target is discriminated from 
the background noise 

If considerable integration is to be achieved, we 
must by definition add or integrate a number of inde 
pendent radar returns on the tube surface, If the inte 
grated output is normalized so that it does not saturate 
the direct view storage tube, the change in amplitude 
produced by the theoretical minimum detectable signal 
will be very small. In fact, in many practical cases the 
amplitude or brightness change due to the theoretical 
detectable minimum signal will be less than the least 
discernible amplitude change of the display tube 
Consequently such a system will not permit the detec 
tion of theoretically detectable minimum returns, The 
above problem of amplitude resolution can be ett 
cumvented to some extent in practical cases by proe 
essing of the video returns before display 

{vcknowledament: This case history is contributed by 
I. E. Mertens, RCA Airborne Systems Engineering 
who was associated with J. P. Mayberry and P. N 
Nesheda in the investigation here summarized, (30) 
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Indicating lamps are vital components 
of this graphic control panel for a 
mile-long engine-assembly conveyor 
system designed by the Jervis B. 
Webb Company for the Ford Motor 
Company's Cleveland plant. Three 
lamps are provided for each of 14 
conveyors to indicate whether the 
conveyor is (a) running—lamp on 
when conveyor is in operation, (b) 
“not ready”’—lamp off normally, or 
(ec) stopped momentarily by automatic 
control—lamp off normally. Oil-tight, 
heavy duty sockets and fittings are 
used to conform to JIC standards 
Transformers supply 6 to 8 volts for 
lighting the No. 55 G4 miniature 
bayonet lamps from 110-volt, 60-cycle 
control circuits. Panel provides for 
starting, fast or slow speed selection, 
and stopping of each conveyor 


— Applying Miniature Lamps 


i. M. FERREE, W. D. JONES, and J. D. LASH 
ILluminating Engineers, Lamp Division 
Generar Evectric Company, Nela Park, Cleveland 12, Ohio 


Selection factors for miniature incandes- 
cent and neon or argon glow lamps as pilot 
lights, indicators. warning devices, dial 
illuminators: lamp identification and con 
struction: life and voltage relationships: 
temperature limitations : impact and vibra 
tion strength : light reflection, transmis 


sion and refraction. 


OCTOBER 1956 


BECAUSE MOST MINIATURE LAMPS are deceptively simple in 
appearance, many product designers choose a lamp after 
the design of a product is frozen. Yet consideration of 
the right lamp early in the design program may elimi 
nate many perplexing problems later. Whether a lamp is 
to be used as a safety feature, for utility, convenience, or 
sales appeal, questions concerning the quantity and qual 
ity of light, the space, the power sources, the mechanical 
strength, the life and efficiency, and the ambient tempera 
ture, should be carefully considered. 

Lamp Identification. As discussed here, miniature 
lamps include incandescent and glow lamps. Incandescent 
miniature lamps are designated completely by numbers 
standarized and issued by the American Standards As 
sociation. Glow lamps are designated by letter-numbet 
combinations that are common in the industry but not 
necessarily standardized; and not presently issued by 
ASA. Incandesce nt miniature lamps depend upon a heated 
tungsten filament for producing light, while glow lamps 
are electric discharge lamps, having no filament and 


producing light by the passage of current between two 
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seal 


of bulb construction \ 
seal, (CC) 


lrimary 
I) butt 
ba ‘ and i 


type 
pinch seal with miniature 


pinch seal with lead-in wire 


electrodes 


through a gas such as Glow 


neon of atrevon 
lamps operate on standard voltage circuits in series with 


a current-limiting resistor. Miniature incandescent lamps, 


however, are designed for low voltage 


batteries 


operation from 


generators, or circuits with low voltage trans 


formers. 


Lables I 


electrical 


and Il to 


illuminating 


listed in 
if al 


Bulb shape size 


Vy pric al lamps are show 


the variety of phy and char 


acteristics available 


and filament o1 
identified by 
sketches 


measured through their 


| hus 


electrode configurations are 
defined in the 
Bulbs are 


in eights of an 


letter-numbet 
combinations 


table s 


accompany ing the 
yreatest diam 
inch. a G-6 bulb is a % or 
4) in. diam globe shape. 

Lamp Construction. Jhree methods of construction 
“are generally used flange seal, butt seal, and pinch seal 


supplied with bases to protect the lead-in wires which are 


us shown in Flange 


and butt-seal lamps are 
connected to either one or two bottom contacts and/or 
the base shell. Insulation between contacts and base shell 
is provided by the glass or a plastic material. Base desig 


Fables | and I identified 


in the accompanying sketches. Pinch-seal lamps have no 


nations are ineluded in and 
bases as such. A fourth type of construction is that used 
for sealed-beam lamps, such as an automobile headlight, 
big. 2. to be discussed later. 
Flange-Seal. Generally, lamps “4 in 
this 


vlass stem having a flange 


‘ arger are 
ind larger are 


made with type of construction, which features a 


at the bottom which is sealed 
co the neck of the bulb. The 


shown in Fig. 1. When these lamps are made with bayonet 


characteristic glass stem is 
bases, the plane of the filament and lead wires is normally 
it right angles to the plane of the base pins However, a 


ld dey 


construction are (1) 


tolerance of 
of flange 


lead-in wires can be used for lamp currents up to 12 amp; 


is generally applied, Advantages 


seal sufficiently heavy 


(2) filament can be accurately positioned (3) sturdy 


stem construction resists hlament displacement and 
damave from shock and vibration 

Butt Seal. | |i 
of construction, A 
bead, and filament, Fig. 4, is dropped into the open end 
of the bulb. The bent to locate the 


filament at approximately the desired distance from the 


term “butt seal” refers to the method 


mount consisting of lead-in’ wires, 


lead in wires are 
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flange 
2-pin 


terminal 


hig 2 Sealed-beam lamp 


combining filaments, lens and 


aluminized glass reflector 


end of the bulb. An exhaust tube is then dropped down 


and butted against the lead-in wire and glass bulb just 


prior to sealing and exhausting 


fragile. Phe 


The seal of this lamp is 


lead-in wire may break off or. 


more pal 


ticularly, a tiny air leak may develop at the seal point 
of the lead-in wire. The base applied later, together with 


the basing cement, must not only provide the lamp con 


tacts but also protect the delicate seal. Because of seal 


limitations restricted to relatively 


small wire sizes with a current limit of about 0.8 amp. 


butt-seal lamps are 


\lso the filament position varies considerably more than 
in flange-seal lamps because there is no definite relation 
ship between the plane of the filament and base pins with 
butt-seal lamps. Advantages of butt-seal construction are: 
(1) 
and below). 

Pinch Seal. The pinch seal is so named because glass 
is pinched or 


low cost, and (2) small size (usually *, in. diam 


formed around the lead-in Two 


wires, 


forms are used as shown in Fig. | terminal or 2 


Wire 
pin construction. For the smaller types of glow lamps 
the bulb is exhausted and tipped off at the end opposite 
the lead-in wires. With the newer 2-pin lamps, the exhaust 
tip is at the bottom rather than the top. Pinch-seal con- 


struction 


eliminates the need for a 


conventional base. 
Advantages are: (1) low cost; (2) small size permitted; 
(3) with filament lamps the elimination of solder and 
cement allows operation up to 600 I 350 F 
filaments 


are accurately located in the plane of the base pins; (5) 


instead of 
as with conventional miniature lamps; (4) 
space required for the new 2-pin miniature lamps and 
sockets is less than for comparably rated conventional 
lamps and sockets, Fig. 3. 

Sealed Beam Lamps. Jhese lamps contain filaments, 
lens and reflector in a precise yet rugged optical package 
available in a wide variety of sizes in voltages ranging 
from 6 to 28 volts. Sealed-beam or PAR lamp lens are 
made of an oven-ware type glass. The reflector is vapor 
sealed to the lens 


ized aluminum on glass, hermetically 


Fig. 2. 


contour tor 


cover, Advantages are: (1) 


accurate reflector 


accurate beam control; (2) precise filament 
positioning on rugged filament supports }) high efh 
ciency and excellent candlepower maintenance. Vaporized 
reflector. 


blac ke ning 


excellent 


bulb 


vlass is an 
and the 


aluminum on does not 


deteriorate, normal has little 








hig. 3 Miniature 2-pin lamp (A) and socket 
compared with (B)  miniature-bayonet-based 
lamp and = socket both slightly enlarged) 


eflect on the « imdlepowes output throughout lamp lite 


The sealed-beam lamp is particularly suitable where a 
large amount of concentrated light at lov ollage is 
required, 

Life and Voltage Relationship. | hic life of a minia 
ture incandescent lamp should be one which produces 
light most economically and efhiciently. However. life 
ind etliciency are related in such a manner that to ob 
tain one the other must be sacrificed. In some instances 


such as flashlight lamps, life is modified by the 


Mami 
manufacturer because the most economical life would 
be so short as to become a nuisance. For example a 5.0 


volt flashlight lamp has an efficiency of 1.0 candles per 
watt: a 3.7 volt flashlight lamp has an eflicieney of 0.87 
candles per watt: a 2.5 volt lamp has an efliciency of 
0.67 candles per watt: and a 1.25 volt lamp has an 
efficiency of 0.25 candles per watt. Lamps designed be 
tween © and 12 volts are usually the most efficient (pro 
duce the most light per watt consumed). Below 6 volts 
the lead-in wires conduct heat from the filament at a 
relatively greater rate 

fungsten filaments are very sensitive to applied volt 
ages. If maximum light is desired from a small lamp, it 
may be operated at voltages above rating while sacrificin 
life. The light output of a lamp varies directly as th 
3.6 power of the voltage, while life normally varies in 
versely to the 12th power. For example a 6-volt lamp 
burned at 5 volts gives one-half its normal candlepower 
and lasts 10 times its normal life. By comparison, glow 
lamps are affected very little by voltage changes. either 
in life or light output. The light produced by glow lamps 
is directly proportional to lamp current, while life is 
inversely proportional to, approximately, the cube of 
lamp current. Therefore, doubling the current will double 


the light output but will reduce life to one-eighth of 


rf) 


normal. To insure normal current through the lamp a 
current-limiting resistor must be used in series. Without 
such a resistor the current would “run away and ris¢ 
to a point where the lamp would be destroyed. All serew 
based glow lamps have resistors of the prope value 
built into the base. Those having other than screw bas 
or wire terminals must be equipped with a resistor « 

ternal to the lamp. Table I lists both internal and externa 


resistance values 


bi bt Typieal sockets for miniature lamp 


Normally, miniature lamps operate under 50) volts 
while glow lamps operate on 120 volt lines. Miniature 
incandescent lamps may be used on 120) volts when 


transformers or resistors are used to reduce the voltag 


Hlowever, the actual voltage delivered to the lamp must 
precisely match that of the lamp in order to obtain proper 
life and light. On resistor operation the current tends 
to remain constant. Therefore is the filament ¢ Vaporates 
during life. its resistance increases resulting in a greater 
voltage across the lamp. Lamp life will be decreased up 
to one-half compared to constant voltage operation. In 
addition, problems of size, heat and cost make the use 
of series resistors less desirable. 

Selecting lamps for battery operation is a special 
problem of balancing lamp voltage, life and candlepowei 
against battery life and current drain. This particular 
application will not be discussed here except to state 
that power costs ol operating lamps with dry cells are 
relatively high compared to standard household current 
For example, size D batteries (flashlight cells) produce 
power al approximately S50 pet kilowatt hour and the 
larger 6-volt handlantern operates at approximately $30 
per kwh. Where space permits, larger rather than small 
dry cells should be used 

Temperature Limitations. Pemperatures exceeding 
350 F definitely effect the solder and basing cement of 
miniature lamps, causing them to soften. Therefore, if 
the lamp is to be used in an enclosure the ambient 
temperature should be limited to a satisfactory level 
which is determined by each specific equipment design 
Neon elow lamps can be operated satisfactorily up to 
100 FF. Beyond this. gas is evolved from the bulb walls 
that impairs performanes lhe new 2-pin miniature 
lamps have neither solder nor basing cement and may 
be operated satisfactorily up to 600 F. Above this, evolved 

is may attack the filament or the glass envelope ma 
soften and collapse 

Sockets and Tolerances. Socket manufactures 
should be consulted when considering socket design ind 
tolerances hither Z2-pin of bayonet based lannips hould 


by chosen when rough service conditions ire encountered 


in the sockets. Fig L illustrate 
relative S176 ol tvoical sockets 


is the y do not looser 


| 
including mountit 


brackets, Tolerances of bulb diameters, light center le th 
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Bulb Shapes 
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Miniature Candelabra Miniature Single contact 
screw (cand) Medium screw bayonet miniature 
(min se) (med sc) (mia bey) flanged 
(semf) 
Three 
contact 


lugs 


Candelabra ©) 
prefocus 


iss prot Double contact Telephone slide 
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indexing 
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Table I—Neon Glow Lamps 


Watts, nominal 1/25 1/25 Ye Ve Va Va % 1 1 1 2 3 


Volts, circuit 110-125 | 110-125 | 110-125 | 110-125 | 110-125 110-125 220-250 | 110-125 | 110-125 220-250 110-125 110-125 


Amps, nominal 0.0003 | 0.0003 0.002 | 0.002 | 0.002 | 0.002 0.002 0.012 | 0.012 0.005 0.018 | 0.030 


Bulb (clear) T-2 T-3%, T-4% T-4% T-4% T-4% T-4% G-10 G-10 G-10 S-14 $-14 
Base wire term sc bay cand de bay cand dc bay cand med sc | dec bay medsc | med sc | med sc 


Max overall 

length, in, } 1/6 1344 1% 1% 1% 26 26 3% 314 
j 

| Well W-11) | P-3) | P-3) -PW-27 PW-5 P-2 P-4 
| 

Starting see 65 65 65 65 55 60 60 60 
volts, 

approx le-d| 90 90 90 90 75 85 85 85 


30,000 | 30,000 100,000 7500 3500 2200 


Electrode 


Series re- fint | 
sistance - 
ohms ext | 200,000 | 200,000 30,000 30,000 7500 


Avg life, hr 25,0004 12,0004; 7500+ 7500 + 5000 5000 7500 | 5000 5000 8000 8000 
Lamp no. NE-2 NE-51 | NE-45 | NE-48 NE-57 NE-17 NE-58 NE-30 NE-32 NE-34 NE-40 
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Table li—Miniature Incandescent Lamps 


Amps or Approx —_ Light Max. 
Lamp Design Circuit candle- life center overall 
no. Bulb Base volts volts power Filament hr length, in. length, in. 


ween oe EAN NEO RS AOS MER II OT yan # SC SUr we PL 4s Se nem se means ~ 


INDICATOR LAMPS 
min 2-pin 3000 % 5g 
min bay 3000 Vs 1% 
min bay 1000 % 15g 
min bay 500 4 1% 
sc bay 1000 % 1% 
min sc 3000 ) 1A. 
min bay 3000 154) Te 
min bay 3000 May 136 
min 2-pin ° % 15g 
min sc 500 15%4 
min 2-pin 500 Wg Wis 
cand 1000 
cand 1000 15/4 
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RADIO LAMPS 

T-3% min bay 
T-3% min bay 
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G-4'4 min 2-pin 


or ws mes ae 


AOOmomnnr 
Secssss 
OAAOOOOO 


1000 
3000 
3000 
1000 

500 
3000 
3000 
3000 
3000 


eo 
c= 
ae ae ee 


3000 
500° 


NAMMAMAMBBONNWNHD | 

SCWWWKWWWWOANGS/] 

NAMMMOMMOOwNNh 

POWWWKWWWWOONGAS / 
’ 

poooooooon—ooo 

FOAHAHAOAOOOOOOSOOS 

: ' ' 

SHR SNKHHYKNHKNALY 

aD DIBWIVIIIIZ 








big. 5 Effects of vibration on radio dial lights (A) with 
resonant frequencies of lamp mount and filament synchronized 
and (B) not synchronized. Fig. 6 —-Effect of reflector surfaces; 
upper half is diffuse and lower half specular (polished). Fig 

Spherical reflector for increasing the light intensity. Fig 
8 Widely used parabolic reflector. Fig. 9 Spherical and para 
bolic sections combined, Fig. 10 Paracyl” reflector for illu 

| resnel lens ' A) has al 
le pped shape (KB) to beam the light by refraction 


minating a vertical surface, Fig. 11 


and overall length 
the desi 


hould Ly 


ying 


carefully considered by 


per ih spe lamp housings and other related 
equipment Since these tolerances are subject to change 
listed in 


it is recommended that the 


they are never sheets and 


specification 
lamp manutacturer be con 


sulted when the design j tight 


Impact and Vibration Strength. Glow lamps, ha 


in electrodes but no filaments, will withstand great 


amounts of shock and vibration. Low voltage. high ampet 


ave incandescent lamps rate next. and high voltage, low 
lamps are least stron Other strength factors 


of the lead wires 


curnnpne rue 
are resonant trequen support wires 
ind filament coil. as well as the filament form and num 


ber of anchors. Most radio panel lamps of 6.3 volts and 
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under incorporate mounts whose resonant frequen y has 
been synchronized with that of the coiled filament to 
withstand shock and vibration. Lamps so constructed 
have a restrained response to the vibration frequen ies 
(that is. the filament and lead 
in wires vibrate in unison) Fig. 5A 


found in radio receivers. 


Under the same con 
ditions lamps not so constructed undergo the destructive 
distortion shown in Fig. 5B 


Light Control. | hi 


portant aspect of any design of which lighting is a part 


control of light is a very im 


kor the purpose of this article only brief discussions of 
reflection, transmission. and refraction will b 


Reflection. A wick 


are available lor 


mace 
variety of materials and finishes 
reflection. Vaporized aluminum with 


a reflectance of 
Whether the 
polished ) Is 4s 


about 90 per cent is used extensively 
materials reflectance is diffuse or specular 
Important as its per cent reflection 
Figure 6 illustrates the effect of both specular and dif 
fuse reflection in the reflector. The diffuse section is the 
upper-half of the diffuse 
While specular 
reflection is essential for spotlights or searchlights. dif 
fuse reflection 


reflector and illustrates how 


surfaces destroy accurate light control 


is essential in reducing glare on surfaces 
being Vic wed 


Reflector Contour. Ihe contour otf a 


polished re 





Hector is designed so that the reflector surface at each 
point redirects the beam in the desired direction. The 
circular or spherical reflector is probably the simplest 
of all reflector contours. With the light source at the 
center or focal point of the are, the light rays striking 
the reflector surface are reflected back through the fila 
ment position, Fig. 7. This approximately doubles the 
candlepower of the immerging trays of light, depending 
upon the reflector efficiency and form of the filament. 
Probably the most useful and most widely used of all 
reflector forms is the parabolic reflector. When a light 
source is plac ed at the focus of a parabolic reflector the 
reflected rays of light will be essentially parallel, Fig. 8 
Circular and parabolic sections can be combined for 
special effects in lighting. In Fig. 9 the source is at 
the focal point of both reflectors; rays reflected by the 
circular section go through the light source and are re 
directed into a parallel beam by the parabolic reflector. 
The “paracyl” shown in Fig. 10 is often used for illu 
minating vertical surfaces. 
Although a 
transparent and passes light with no appreciable change 
in its direction, it does not mean that 100 per cent of the 
light is transmitted. In fact, if the incident light is nor 
mal to a clear glass or plastic surface, 80 to 90 per cent 
will go through, about 8 to 10 per cent will be reflected 
and the remainder absorbed. Coated or etched glass pro 


Transmission. 


material is considered 


vides diffuse transmission, so named because it thorough 
ly diffuses the light. Colored light can be obtained by 
coating a lamp with a diffuse coating which in effect acts 
as a color filter around the glass bulb. Miniature lamps 
are available with the standard colors of red, blue, green, 
yellow or amber-orange. 


Refraction. When light 


plastic lens, the bending of the light rays is called re 


passes through a glass or 
fraction. Lenses are very essential components of light 
ing equipment and are used sometimes with lamps alone 
and sometimes in conjunction with lamps and reflectors. 
The Fresnel lens is commonly used in lighting equipment 
and consists of a convex lens with sections of the glass 
removed, Fig. 11. For the most part lenses are used to 
direct, converge or diverge light rays so that they become 
more useful in performing specific lighting jobs. 
Application. The type of application should dictate 
the quantity and quality of light required. In the case 
of pilot lights or indicators, which are viewed directly 
lamps ranging from 0.001 candlepower (such as a NE-2 
neon glow lamp) to 6 candlepower (such as lamp No 
81K) or greater may be used, depending upon the sur 
rounding illumination. Indicator lamps such as_ thos 
shown in Table Il provide a visual indication of existing 
cireuit conditions. They are widely used in fire and police 
signaling systems, power plant switchboards, production 
machinery, motor switches, furnaces and enumerable 
other devices requiring warning or pilot lights. Minia- 
ture lamps may be wired in various ways with motor or 
heating elements and are used in many appliances to 
indicate that current is flowing to the appliance or that 


it is functioning properly 
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UNIFORM ILLUMINATION of an electric clock was 
obtained at the expense of only 0.65 watts by edge 
lighting of a polystyrene dial. The design of the 
dial (above) makes use of the critical angle of 
polystyrene. By shaping part of the dial to a para 
bolic section, the light is reflected from the inside 
of the dial edge to illuminate the dial center. Care 
fully designed spherically shaped indentations 
are molded into the back surface of the dial to 
seatter the light and generally direct it forward, A 
cream colored reflector provides daylight color and 
a bright background tor sharp contrast to the 
numerals on the dial’s front surface (below). 

A No. 41 lamp is used—-supplied with approxi- 
mately 1.6 volts by a transformer winding added 
to the clock motor’s field coil, By delivering the 
lamp with voltage below its rated voltage the life 
of the lamp is increased to around ten years of 
continuous operation, 

So that a user can easily vary the level of illumi- 
nation, a miniature carbon-pile rheostat is ar- 
ranged in series with the lamp. The low voltage 
circuit permits inexpensive wiring to be safely 
utilized 
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Indicating Light for Electric Skillet 





FOR LOW-VOLTAGE OPERATION in a line-voltage cir 
cuit a No 


connected acro 


10, 2.5-volt, 2-pin miniature lamp is 
»a small piece of resistance wire in 
series with the main heating element. A red jewel 
i* placed over the lamp to give a red indication 


vhen current is flowing 










Centralized Control 


hrough 
Magnetic Latches 


In the new Ditto offset duplicator, centralized 
manual control of basically mechanical motions 
is Obtained through application of electromag 
netically actuated latches to limit or prevent 
the completion of mee hanical motions. vener 
ally obtained by cams. Of equal importance 
this electromechanical system enables circuit 
interlocks to be included that anticipate or pre 
pent missteps on the part of an untrained 


aperatlor. 
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Ii HAS LONG BEEN FELT that much ofhiee copy work could 
be speeded up if commercial offset reproduction equip 
ment could be simplified as a business machine. The ad 
vantages of fine detail in professional-looking black-on 
white reproductions have an obvious appeal, but until 
recently, the mechanics of offset reproduction posed some 
problems in the development of a machine simple enough 
for olhice use. 

Offset printing is a form of lithography, which means 
literally “writing on stone.” The basic principle employed 
is that grease attracts grease and water repels it. In 
lithography, ink (grease) is applied on the surface of 
the stone plate in the form of the copy to be reproduced, 
and the non-design portion of the surface is dampened 
with water. When an ink roller passes over the surface. 
it deposits ink only on the ink design since the water on 
the non-image sections keeps these sections ink-free 
Paper or cloth subsequently pressed against the stone sur 
face will pick up the inked image. 

In offset lithography, the copy paper never comes in 
contact with the inked plate, which is usually thin gage 
iluminum with a photo-imprinted image. Instead, the 
image is transferred, or offset, onto a rubber blanket and 
then onto the paper. This refinement permits rotary 
cylinder presses to be used, with their greater speed 
Conventional offset presses and duplicators employ three 
cylinders in contact. The first carries the plate or mat 
which is first moistened, then inked. The second cylinder 
holds the rubber offset blanket which picks up the copy 
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Fig. 2—Schematic drawing of Ditto offset duplicator 
shows basic components. From the paper feed tray, 
paper passes between the feed rollers and between the 
copy segment and blanket roll where the image is 
transferred, thence through the ejector, and into the 
receiving tray. Correct amounts of ink and moisture 
ire applied to the plate by a series of ink and mois- 
ture rollers. 


in reverse and transfers it in positive form to the paper 
which passes between the blanket cylinder and the third 
or impression cylinder. 

While the offset principle is simple, the actual me 
chanics are not. Moisture and ink distribution must be 
sccurately regulated. Accurate registration of copy from 
form to form is necessary. Paper feeding must be syn 
chronized with cylinder rotation. 

While offset machines had been successfully sealed 
down and modified to meet lettershop requirements, to 
meet the requirements mentioned they remained far too 
complicated for the average oflice worker to operate 
In conventional offset duplicators, critical operations ar 
entirely manually controlled. These include actuating the 
ink and moisture rollers, the blanket cylinder, impres 
sion cylinder, and paper feed. For these mechanical 
operations, the controls had to be located on widely 
separated parts of the machine. Consequently, the opera 
tor often must use two hands simultaneously and must 
move about quickly from one part of the duplicator to 
the other to control its operation, 

When Ditto, Incorporated, began the design of its pres 
ent L-10 offset duplicator for office use, it set up the 
following requirements. 

1. Fast, clean reproduction. 

2. Operating simplicity, requiring the least amount of 

operator observation and manual control. 

}. Automatic interlocks to anticipate human errors. 
1. Ease of observation of the operating functions. 
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Fig. | -Features of the Ditto 
b-10 offset duplicator include 
all-electric operating controls, 
front feed and delivery, self 
regulating paper feeder, and 
automatic ink build-up control 


» Accessibility of operating parts for quick serviein 


» Flexibility in imprinting various sizes and weights 

of paper and reproducing mats and plates 
é Compactness and rigidity so the machine can be 

moved when necessary without getting out of 

alignment. 

&. Functional appearance design, to blend with oflies 

decor and yet meet operating objectives 

The appearance of simplicity is important, since the 
first impression an operator gets of the equipment will 
often influence the operator s willingness to learn. lia the 
exterior design of the machine, Palma-Knapp, design 
consultants, turned out a compact, streamlined, and sim 
ple-looking machine, Fig. 1. It occupies a floor space of 
25 x 32 in. and weighs 350 |b. Rigidity is obtained by 
connecting the two ribbed cast aluminum side frames to 
each other by a 5 in. diam Lorque tube. Hinged side 
covers provide ready accessibility to the mechanical and 
electrical parts. The paper receiving tray is readily remoy 
able for replenishing the ink fountain. 

ilexibility in handling various weights of paper stock 
from 13 to 90 |b is achieved with a self regulating paper 
feeder and simple pressure adjustments on the blanket 
roll. A variable speed drive permits variations in output 
from 4500 to 8000 Impressions per hour 








' 


Fig. 3 Centrifugal pulley and variable-speed drive from '4-hp 
motor which also drives a combination vacuum-pressure ait 


pump of vane type 


Compactness was attained by limiting the size of the 
work sheet to 12 x 14 in 


impression cylinder with the plate cylinder 


max and by combining the 
This Is done 
by dividing the main cylinder into two equal segments 
with aps between them hip 2. The plate seyment cat 
ries the master image or lithograph plate; the copy 
sepment has a smooth surface to back up the paper pass 
ing through in contact with the rubber blanket roll. To 
handle 


a sheet 12 in max } 


long (image length 10°4 in. 
requires a roll of & in. diam Blanket roll is approximately 
half that size and runs at twice the speed. For one revo 
lution of the blanket roll the ink image is transferred 
to the blanket: in the next, it inks the The two 


rolls are synchronized through steel and phenolic laminate 


‘ opy 


mating vears 


A 1 hp split pha e induction motor, with double shaft 


Fig. 4 


extension, powers the duplicator, Fig. 3. One shaft drives 
a rotary vane-type air pump through a cog belt arrange- 
ment. This pump serves a double duty. It creates an 8-lb 
pressure on one side and a 6-in. vacuum on the other 
through a pair of combined regulator valves and filters. 
[he pump supplies suction for the paper feeder and 
pressure to elevate the feed table bellows. This is a 5-in. 
diam rubber accordion-type bellows, which elevates the 
table a maximum of 31% in. 

A centrifugal pulley on the other motor shaft picks 
up the heavy inertia load and belt-drives a variable-pitch 
pulley mounted on a jackshaft geared to the main cylin- 
der. Cylinder speeds range from 75 to 133 rpm. The 
variable-pitch pulley has a handwheel for manual move- 
ment of the cylinder in setting up the run. 

Operating Requirements. he offset process calls 
for first applying moisture to the plate, then ink. Through 
a series of rolls the moisture or ink is carried from the 
“fountain” to the “form” rollers which contact the plate 
segment. In setting up a run, provision must be made to 
condition the rolls before automatic feed is allowed to 
proceed. The actual rate of feed of fluids is governed 


by the time cycle of the ductor rollers which alternately 


contact the fountain roll and the oscillating distributor 
rollers. With the use of a split cylinder, moisture and 
ink form rolls must be withdrawn during passage of the 
copy sector by them. The blanket roll must be withdrawn 
from the cylinder when the machine is idling or if. in- 
advertently no paper lo satisfy 
these requirements called for synchronized mechanical 


is beine fed through. 
r t 


movements. Electrical means on the other hand. seemed 
to offer the best solution that would enable the mechanical 
operations to be controlled remotely from a central point 
and to provide interlocks to prevent false operation, par- 
ticularly where image buildup on the blanket roll was to 
be avoided in the absence of copy. 

In designing the controls for the duplicator, three op 
erating conditions had to be satisfied: Setting up, run- 
ning and copy reloading. The last has to be accom- 
plished without the necessity of resetting all the controls, 
of which there are five. In setting up after a shutdown 


overnight or for several days. there has to be provision 


Molded Tenite escutcheon designates the five levers 


on the control panel of the Ditto offset duplicator. From left 
to right, levers control paper feed pneumatic elevator, dampen- 
ing rollers, ink rollers, blanket roll, and power switch. 


ELECTRICAL MANUFACTURING 











for building up moisture in the dampener system and 
ink on all the ink rolls. Once this is accomplished, the 
rolls can be brought into contact with the plate cylinder 
and the machine allowed to run unattended. 

Electromechanical Controls. Approach and with- 
drawal of the various rolls are effected mechanically and 
controlled electrically. By mounting the journals of the 
three auxiliary roll shafts in pivoted hangars, the con- 
tacts of the moisture, ink and blanket rolls can be gov- 
erned by links, actuated by cams and roller follower arms 
or by rocker arms. Use of magnetically actuated latches 
then enables the roll contacts to be controlled remotely 
through manual switches. Thus a cam follower pivot bat 
with spring bias can be latched into the inactive position 
at the top of the cam, effecting withholding of a par 
ticular roll from the main cylinder. It is also possible 
with the pivoted hangar arrangement to let the moisture 
and ink rollers be cammed clear of the copy sector each 
revolution of the main cylinder, regardless of switch 
positions. 

With electrical control, it becomes possible to group 
all the operating controls at one narrow panel, at 
the front of the duplicator, except for certain mechanical 
adjustments that are required only at the start of a run 
such as a speed change. 

For appearance sake, all five manual actuators on the 
panel, Fig. 4, are identical, although internally they differ 
markedly. The power on-off switch is a conventional 
snap-action type. It starts the main drive motor and 
energizes the rectifier to supply direct current to the nine 
electromagnets. The up-down elevator lever at the left 
actuates an air valve directly to admit air into the 
hellows to elevate the copy into feed position. The 


dampener, ink and copy levers actuate leaf spring con 





big. 6 As the lead edge of the 


plate segment of the main cylinder approaches the moisture 


Form roller stop mechanism 


form roller, the latter moves toward the cylinder until its shaft 


is stopped by the stop latch. In the “hold out” position shown, 
the latch is resting on the magnetically controlled trip lateh and 
the moisture form roller cannot contact the plate 





Form roller shaft 


is, 





Stop latch 


at 
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Fig. 5—Close up of one of two leaf switches 
shows two molded phenolic plastics cam 
sections separated by 30 deg. Turning lever 
through first 30 deg contacts first leaf; turn- 
ing another 30 deg contacts second leaf. A 
third switch has three cams and four sets of 
contacts. 


tacts through cams, Fig. 5, with a detent at each position. 

By putting certain of the switches in series and pro 
viding one important interlock, it has been possible to 
positively prevent image buildup or accumulation of 
ink on the blanket roll when paper ceases to feed through 
for some reason. The same circuit permits the paper 
feed to be controlled from a single switch, once other 
sequential switches have been properly setup at the start 
of a run. Thus fresh paper stock can be inserted while 
the duplicator is idling 

Magnetic Holdouts. low the hold-out electromag 
nets function is best explained by following the working 


of the dampener system As the main cylinder rotates to 






































big Shown are the blanket roll shaft on which the rubber- 


covered blanket roll (not shown) is mounted: one of the two 
pivoted blanket roll hangars, and the rocker shaft and arm 
which controls the back-and-forth movement of the blanket roll. 
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Daa 


linder shaft 


the position where the lead edge of the plate segment 


ipp rou hes the moisture form roller, under cam = and 
roller action the form roller moves toward the cylinder 
until its shalt extension is stopped by the slop latch, Fig 
6. In the hold out 
resting on the magnetically controlled trip latch and the 


withheld from the plate 


position shown, the stop latch is 


, 
moisture form roller ts 


When the magnet ts 


the roller which is 


energized, the trip latch releases 
brought to bear against the plate 
contact 


position which precedes the contact position 


The control switch is then in the 
the feed 


thre witch energizes 


position ly 


another magnetically controlled 
latch which releases the cam actuated radius arm carry 
ing the ductor roll. Under cam action the ductor roll first 
contacts the fountain roll, then the oscillating roller 
to build up moisture on the form roll before a run is 
mace Ihis action continues in the switch “contact 


position but is prevented by the latch in the off position 


The pressure of the moisture form roller against the 
plate may be adjusted by means of eccentric stops beneath 
the stop latches. The amount of moisture fed to the 
dampening system is controlled by means of a ratchet feed 
adjusting knob propecting through the side cover. It 
overns the are through which the fountain roller rotates 


while the ductor roll is in contact 


The feeding of the ink and the contacting of the ink 
form roller to the plate are similar in operation to the 
damype ning systems lhe controls provided by the ink 


lever also parallel the dampener system 


Because the blanket roll must have independent action 
in its approach and contact with the plate seetor and 
with the copy sector respectively of the main ¢« vlinder the 
mechanisms are more complex. As seen in Fig. 7, the 
blanket roll journals are mounted in hangar links on the 
side frames and the links in turn are swung to and from 
the main eylinder by radius arms connected to a rocker 
shaft. The oscillation of the latter is under the control 
of three follower rollers and arms bearing on cams on 


in extension of the main evlinder shaft, Fig. 8. This cam 


138 


lo control movement of the blanket roll rocker shaft 
arm, a cam follower arm assembly is mounted on the rocker 
shaft extension, right. This includes the blanket throwout arm, 
plate adjusting arm, and copy control arm, Cam rollers on each 
engage three cams mounted on main cylinder shaft extension, 


left. 


big. & 


hig. 9 One of the two suction paper feeder as 
semblies is shown upside down with one stamped side 
frame removed, Visible are the die cast suction foot, 
pair of nylon cams on common sleeve insert, slotted 
drive shaft, and follower rollers 


follower assembly includes a blanket throwout arm. a 
plate adjusting arm and a copy control arm. Each arm is 
pivoted on a common axis at the end of the rocker shaft 
arm which thereby acquires an elbow, permitting individ 
ual adjustments to be made. 

Contact of the blanket roll with the plate segment is 
soverned by the blanket throwout arm and its correspond 
ing cam. When the machine is idling and neither th 
copy nor blanket throwout electromagnets are energized 
the movement of the blanket roll towards the cylinder: 
plate segment is arrested by an armature hook latch en 
raging a projection on the blanket cam follower arm 
issembly. When the copy control level is moved to the 
position, the hook latch is released and_ the 
blanket roll moves toward the plate segment through 


contact 


iction of the rocker arm. Its limit of travel is governed 
by a second cam and roller follower which has an ad 
justing screw on its back end. This action effects contact 
of the blanket roll with the plate to pick up the inked 


mmage at each revolution. 


{ p until this point the blanket cam on its next half 
revolution will move the blanket roll out of engagement 
with the copy segment of the cylinder. Throwing of the 
copy control switch to “feed” effects the printing cycle 
through a “copy” electromagnet. Action of its armature 
retracts a blocking latch and in effect releases the elbow 
hinge. The blanket throwout arm then pivots freely, al 
lowing the blanket roll to contact the copy and the backup 
copy segment of the main cylinder. At this stage, the 


machine prints each copy without interruption 


Paper Feeding. Paper to be printed on the dupli 
cator is placed between side guides on top of the feed 
table at the front of the machine. Because of its stepless 
action, an air bellows is used to raise the table to feeding 
position instead of using a conventional ratchet drive 
with much coarser feed. Moving the elevator control 
lever, Fig. 4, 


to the “up” position opens an air valve 














Fig. 10-—In the running position, power for the roll control 
magnets passes through leaf switch, below, which is opened 
or closed by sheet detector contact mechanism. A cam on the 
copy feeder drive shaft moves a follower on a spring-loaded 
selector lever (not visible in photo), which holds the leaf 
switch closed in normal operation. Senser blocker (in hand) 
is mounted on sensing bar on other side of frame. Should 
sensing bar fail te rise because of paper misfeeding, the 
blocker will block the selector striker attached to the selector 
lever, preventing the leaf switch from closing and cutting off 
power to the blanket roll, ink, and dampener magnets 


and allows air from the pressure side of the pump to 
expand the bellows and elevate the table. When the lever 
is in the “down” position, the air is vented to atmosphere. 

Height of the table is governed by a sensing bar linked 
to a height control valve by a bell crank. When the top 
of the paper stock hits the sensing bar, its extension breaks 
contact with the stem of the height control valve. Spring 
action then closes the valve and the table stops rising. 

With the table in this position, the top sheet is floated 
by air jets and paper separator fingers so that. a sheet 
may be conveyed from the pile by suction feeders 

These feeders, Fig. 9, are a pair of unit assemblies con 
sisting of stamped side frames, a die cast suetion foot 
stamped linkages, follower rollers and a pair of nylon 
cams molded on a common sleeve insert driven by a 
molded nylon key from a slotted drive shaft which is 
belted to the main cylinder. In order to assure that both 
suction feet remain in perfect alignment the cams and 
indexing drive key are molded in one shot. 

A flexible hose connects each suction foot to a vacuum 
manifold, connected in turn to the suction side of the 
air pump. Control of vacuum, as for other functions is 
electromechanical—a cam action interrupted by a sol 
noid. The cam operates a clapper valve in the suction 
line which when opened to atmosphere breaks the vacuum 
in the line. 

The operator s selection of feeding or not feeding 
copy is made by means of a stop latch which normally 
holds the valve clapper in the open atmosphere position 
With the copy control lever in the “feed” position the 
feed electromagnet is energized and the stop latch is 
moved out of the path of the end of the clapper, allowing 
it to be closed by the cam follower shoe. The timing of 
this cam establishes a vacuum in the suction feet just as 
the feet contact the top copy sheet. As the feeder shaft 
rotates, the suction feet lift the copy sheet and advance 
its lead edge in between a pair of feed rollers. At the 
same time the atmosphere valve is cammed open, thus 
releasing the sheet for advancement by the feed rollers 

The feed rollers carry the sheet forward into the 
paper gripper mounted on the lead edge of the copy 
segment. It snaps closed, and the copy sheet is rotated 
past the blanket roll to receive the image, then is ejected 
into the receiving tray 

In its normal position the paper sensing bar interferes 
with the travel of the copy to the feed rollers. Hence, 
means must be provided to clear it. This is done by 
connecting the bar by a linkage to a vacuum cylinder 
in the suction feeder air line. When vacuum is created 
this cylinder lifts the sensing bar away from the paper 
stack so that the paper 1s free to enter the feed rollers 
A latch is provided to hold the paper sensing bar in its 


uppermost position. To unlatch it, a pin is mounted on 


(Continued on page 3235 
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hig. 11 
Ditto duplicator. In starting up after a lengthy shutdown, the 
“feed” magnets controlling the dam pener and the ink rolle are 


Simplified wiring diagram of electrical controls of 


energized. In the running position, the ewitches are 


contact 
closed, with the levers far right (Fig. 4). In this position 
power for these control magnets comes through interlocking 
switches under control of the “Copy lever Dable lists contact 
conditions for each setting of this control. It may be seen that 
with the moisture and ink levers at “contact,” the copy lever 
Ahead of 
this contact is the sheet detector ewitch which must close each 
revolution of the main cylinder ahead of timing of release of 
magnetic holdouts on various rolls. Other contacts under con 
trol of the copy lever interlock sequential action of the blanket 
roll and the suction paper feed 


becomes the master control through ite contact “D 













































































































































































































Fig. | All functions of the Jones & Lamson automatic 


lathe are under the control of the numerical system contained 


in the cabinet at left. Relay networks form the basis 
punchedéape interpreting arrangement 


Fig. 2. Close-up view of lathe machining element 
spindle chuck can be seen at the left. Square 


(center) is mounted so as to be free to move 


parallel to the spindle axis and transverse to 


Headstock 
head 
path 
Hexagonal 
head (without tooling) is seen at right on saddle 





Relay Matrices Analyze 
Tape Data in Automatic Lathe 


The J & L numertoally controlled lathe 
combines the relay matrix and a two-motor 
hydraulic servo valve in a unique tool 
positioning loop. Highlight of the con 
trol is a compact printed-curcuit: digitizer 
providing binary-coded feedback signals 


lor identifying as many as 30.000 slide 


low ations 
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IN THE AUTOMATIC TURRET LATHE of Fig. 1. all 


opera- 
tions are programmed by a numerical control system 
having a punched tape input. With this type of control, 
the Jones & Lamson No. 7A-244 NC machine brings the 


versatility of completely automatic operation to short-run 


production, Automatic turret lathes are not new, of course, 
but heretofore required involved cam-actuated mecha- 
nisms for programming. Since they are virtually made 
to order to produce a single ty pe of part the use of 
conventional automatic lathes is economically justified 
only when great quantities of that part are to be made. 
In the numerically controlled turret lathe, on the other 
hand, the nature of the part produced can be changed 
simply by changing Lapes plus some tooling alterations 


i} necessary 
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The lathe itself is essentially similar to a standard 
J & ; machine designed for control by an operator. The 
headstock features a hydraulically shifted gear train 
that provides a choice of 16 spindle speeds, in forward 
or reverse, from a constant-speed unidirectional drive 
motor. Two turret heads carry the cutting tools. One 
is a hexagonal head which holds as many as six tools 
for performing operations such as end facing, boring, 
drilling, tapping, reaming, etc. The hexagonal head is 
mounted on a saddle which can be traversed under power 
feed along the ways of the lathe. A motor-driven geneva 
mechanism is provided to index the hexagonal head to 
bring any one of the six tools into play. 

\ square turret on a cross slide carries four tools for 
performing turning. facing and cut-off operations on the 
sides of the rotating work piece. This turret, Fig. 2, also 
is designed for powet! index. The cross slide Is moved 
hydraulically to feed the tools into the workpiece and is 
mounted on a carriage that is driven longitudinally along 
the lathe ways in the same fashion as the saddle, but 
by an independent hydraulic system. 

Tape-Controlled Functions. The numerical system 
controls the following operations of the lathe 


l. Choice of spindle speed, 

2. Indexing of the square turret head to the tool 
desired 

3. Indexing of the hexagonal head. 

1. Saddle movement. Tape data determine the speed 
of the saddle feed as well as the direction and end 
point of travel. 

». Carriage 


movement direction and end 


(speed, 
point), 

6. Cross slide movement (speed, direction and end 

point). 

Operation of hydraulically powered chuck and bat 


feed. 


Starting or stopping coolant pump 


9, Opening or closing hood. 
10. Resetting of tape at end of cycle 


Since the tape controls the positioning, movement and 
end-points of the cutting tools, it is seen that information 
on the tape actually determines the nature of the parts 
made by the machine. It should be noted that the system 
is designed for parts having rectilinear outlines and is 
not intended for contouring operations where cutting 
tools must be capable of continuous and complex move 
ments. At the present time, tracer——rather than numerical 
control seems to be simpler and more suited for 
contouring applications. 

Binary Notation. ‘The significance of the term 
“numerical control” can be understood easily by refer 
ence to Fig. 3. This is a coding chart prepared prior to 
making the punched tape itself. The horizontal lines in 
the chart correspond to individual steps in an automatic 
cycle of operations. In this particular chart, 49 station 
numbers (or steps) are identified at the left. The vertical 
columns contain information relative to the functions 
to be performed. Holes are punched in columns under 
the appropriate numerical headings to determine the 
machine functions to be actuated during any given 
step. Hence. the designation of numerical (for divital) 
control 

If a decimal numbering system were selected in this 


design, the operation of this system would be simple to 
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understand. Consider the four columns under the heading 
“feed rate.” If only four different speeds were involved, 
it would be necessary merely to punch a hole in the 
(1, 2, 3 or 4) to select 
the speed desired. With such a limited speed range, the 


appropriate vertical column 


conventional decimal system with the familiar digits | 
to 9 would be quite adequate. However, the decimal 
system is impractical in wide range controls for several 
reasons. First, there is the factor of limited tape width 
Since 


there are 16 possible spindle speeds and a like 


number of feed rates. a total of 32 columns would have 
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Vig. 3 Reproducion of chart used in preparation of punched 


tape. Data for auxiliary operations, such as coolant pump on 
off and hood open-close, are entered in position columns and 


identified by “address” code 


to be assigned to these parameters in lieu of the & 
columns now shown. In addition, there are about 32,000 
positions possible for the carriage so that with a decimal 
system the “position” columns would have to be expanded 
enormously. The tape width is certainly an important 
consideration, but a much greater deterrent to the use 
of decimal numbering is the amount of individual control 
circuits (including wiring, relays, ete.) that it) would 
entail 

For these reasons, binary digits* are employed instead 
of decimal numbers. In binary numbering, only two 
symbols (0 and 1) can be used to represent any decimal 
number. One obvious advantage is that relay contacts can 
simulate the O and | condition and may therefore be 
used as the arithmetic element in the system. In fact, 
the Binotrol (which is the name given to the particular 
digital control adopted for the turret lathe) is almost 
exclusively a relay network. The only electronics incor 
porated are in the adjustable speed drives for the saddle 
Binotrol 


cross slide and carriage Wis developed by 


Barnes Engineering Company of Stamford, Connecticut 

lable | shows how binary notation may be substituted 
for decimal O through 15. The 1 and O symbols relate 
to the closed and open condition of relay contacts 
respectively, and to a hole and absence of a hole in 


the input tape Thu only four relays {representing “ 
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2 and 1) and four data columns (again representing 
1, 2 and 1) are needed to provide 16 combinations. 
In the case of the lathe, therefore, only four binary 
numbers are needed to yield the 16 speed and feed rates, 
Table I. Jn the 
substituted for the decimal 
symbol hole 


‘ 
‘ 


; 
. 


as shown in latter, actual feed rates are 


numbers of Table 1. A 1 


indicates input tape or a pair of 


closed relay contacts. In addition to these feed rates 
(which apply to saddle, cross slide and carriage), pro- 
vision is made for fast motion or rapid traverse. Fast 
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Mechanical assembly drawing showing hydraulie fol- 








big. 4 
low-up system used to shift carriage and saddle, Each are under 
the control of a hydraulic servo valve whose spool is shifted 
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motion is controlled by a separate column on the tape 
and is 500 in. per min for the saddle and carriage, and 
250 in. per min for the cross slide. 

Feed Drives. An assembly drawing of the lathe is 
provided in Fig. 4 to show the unique electro-hydraulic 
drives used to position the carriage, cross slide and 


saddle. For each of these, tape data control the operation z 


of two small d-c shunt-wound servo motors. One of 4 
these is a constant-speed y-hp motor used for rapid 
traverse. The second is a ¥,-hp motor whose operation 
is adjustable from tape commands to regulate speed and ~ » 


directional of feed movement. Through an epicyclic gear 
train, each pair of motors drives a leadscrew which is : 
coupled to its associated machine section through a nut. 
However, the leadscrew does not actually transfer posi- 
tioning force. Instead this is done hydraulically through 
a cylinder controlled by a servo valve. 
Operation of the hydraulic servo can be explained with 
reference to Fig. 5, an elementary schematic diagram 
covering one motion, that of the saddle and hexagonal 
turret. In the drive gear box on the machine are located 
the low-speed and high-speed electric motor drives 
coupled through a differential to the precision positioning 
leadscrew. This leadscrew engages a nut carried on a 
bracket on the saddle and is free to float endwise through ; 
a limited distance. When either of the feed drive motors 
is energized by signals from the 


tape, the reaction of 
forces 


causes the leadscrew to be displaced axially in 
the nut. The leadscrew is attached to the spool of the 
servo valve, which is accordingly displaced a corre- 
sponding amount. Shifting of the spool ports oil under 
pressure to the power cylinder in such a fashion as to 
move the saddle in a follow-up direction. The amount 
and direction of displacement of the spool is dependent 
on the speed and direction of rotation of the drive motor. 
Thus, by controlling the operation of this drive motor, 
tape data also control valve actuation and saddle move- 


Hex 


Carriage 





with movement of leadscrew. Gear box contains drive motors 


and epicyclic gear trains for both saddle and carriage feed 
screw motions. 
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ment. The use of a hydraulic servo of this type relieves the 
precision leadscrew from any significant load in order to 
avoid such adverse factors as wear. windup, backlash 
and heavier, high-inertia parts. 

Should for some reason the hydraulic system fail, the 
electric motors will actually attempt to drive the saddle. 
Such an occurrence would cause damage to the nut and 
leadscrew, and probably to the motor. To avoid this, the 
nut is held in place under normal conditions by a detent, 
Fig. 6. However, if the thrust of the leadscrew exceeds 
a safe amount, the nut will pop free from this detent and 
relieve all forces. 


Position Control. Total movement of the saddle is 
32 in. and it is desired to position the saddle at any 
point along this 30 in. path with an accuracy of 0.001 in. 
This necessitates that the control system be able to dis 
tinguish between 30,000 discrete points, It requires also 
that the “position” columns of the input tape be capable 
of recording the binary equivalent of 30.000. To express 
this figure of 30.000 (a five-digit decimal number) re- 
quires a 15-digit binary number. Thus, there are 15 
columns on the tape to accept position data. Simply by 
punching holes in appropriate columns, the saddle (or 
carriage or cross slide) can be dispatched to any posi 
tion. For example, if the saddle is to be moved to 28.544, 
holes would be punched in the first, second, fourth, fifth, 
sixth, seventh and eighth columns. Since there is no other 
position that has this same combination of holes, we 
have a unique specification for position 28.544, without 
ambiguity, without the need for counting pulses and with 
out the possibility of cumulative error as the tool moves 
from one position to the other. 

Scanning of the 15 position columns on the mylar tape 
is performed by 15 finger-type brushes. In the presence 
of a hole, each switch will make contact with a grounded 
plate, completing a circuit to the position comparison 
block in the diagram of Fig. 5. There are 15 individual 
conductors connecting the position-column switches to 
the comparison block. The latter corresponds to the error 
detector block in the familiar closed-loop servo system. 

Feedback from the machine tool to the position-com- 
parison or error-detecting network is established by the 
Binotrol digitizer. There are three of the latter, each 
veared directly to one of the leadscrews. 
provides a 


The digitizer 


15-digit signal--exactly as does the input 
through a group of 15 conductors to the position 


comparison block. 


tape 


The digitizer might be likened to a 15-digit revolution 
counter since it actually does indicate turns of the lead 
screw. As in a conventional counter, each wheel is geared 
to the next, with the last wheel rotating once each revo 
lution, the next to the last once every other revolution, 
etc. Instead of being calibrated in decimal O through 9, 
however, the wheels of our hypothetical digitizer or 
counter is marked only with the binary symbols 0 and | 
and would provide a reading of actual tool position in 
binary numerals. 

The Binotrol digitizer is in reality quite similar to 
this hypothetical digitizer, except that it provides an 
electrical signal in place of a visual reading. Instead of 
being numbered, each wheel is actually a commutator 
like switch making or breaking a circuit rather than 
showing 0 or 1. Thus, each of the 30,000 possible posi 
tions of the saddle has a specific pattern of electrical 


digitizer signals assigned to it. These are the feedback 
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Simplified block diagram of electrohydraulic servo 


system, Control can be traced from tape to movement of saddle. 


Leadscrew 





Nut 
CYL. 
LLLiLiL hh hdd 
hig. 6 —Cross section of nut connecting leadscrew to too) slides 


Should leadserew attempt to drive nut through failare of by 


draulic servo, detent will release nut 


signals that are compared with the electrical signals from 
the tape. 

The Binotrol digitizer is of printed circuit construc 
tion. The commutator segments are 


printed on four 
wheels such as that in Fig. 7 


Note that three commutators 
are shown. The innermost makes and breaks its circuit 


twice each revolution; 


the middle commutator, eight 


times; and the outermost, 16 times. This step-up relation 
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Fig. 7 


Sketch of printed circuit: pattern on digitizer disk. 


Conductive areas are in white and these are energized from a 
voltage source, A “read” brush rides over the saw-tooth portion 
of each band and is thus at any moment energized or not de- 
pending on whether it is in contact with white or black portions 


of disk. 


ship plus the gearing between adjacent disks yields the 
desired coding of electrical signals relative to saddle 
position. 

Comparison Circuits. The comparison of tape and 
feedback signals is done by means of a relay network. 
The latter detects any error between these signals and 
instructs the motor control to correct it. The relay net- 
work makes this comparison one digit at a time, with 
the major digit (the one that changes the fewest number 
of times during a complete traverse of the saddle) being 
compared first. After a correction is 
made to bring the major digit from 
the machine into correspondence with 
the major digit from the tape, the 
next major digits are compared. The 


(+ 


final comparison is made between the 
digits that change with each 0.001 in. 
of travel. 

A schematic diagram of the relay 
comparison network is given in Fig " 
&. There are three possible commands 
that will be given by the comparison 
network to the motor control: rotate 
in such a direction as to drive the 


saddle to the right (up); rotate in 
such a direction as to drive the saddle 
to the left (down) : stop. The A relays 
are those that are energized from the 
digitizer signals. The B relays are 


energized through the tape holes 


big. 8 


Simplified schematic diagram of relay network for com- 
paring command position with actual position. 


For a simple example, let us assume that the saddle 
is at binary number 00 and the tape instructs it to go 
to binary 11. Digitizer brush No. / will be resting on a 
dead section of its commutator (meaning 0). Hence, relay 
Al will be de-energized with its contacts in the position 
shown. Tape-reading finger No. 1, however, will be over 
a hole (meaning 1). Hence, relay Bl will be energized. 
A circuit will be completed from + through the Al and 
Bl contacts to the Up relay. energizing the feedscrew 
motor in a forward direction. The saddle now moves up 
until it reaches position | 0, At this point, digitizer brush 
No. | strikes a live portion of its commutator and relay 
Al is energized. The Al contacts transfer, while the B/ 
contacts continue in the energized position. 

The circuit is now from + through Al and B/ to the 
pole of relay A2. Digitizer brush No. 2 
segment of its commutator so relay A2 is de-energized. 
Relay B2, however, is energized through the second hole 


is still on a dead 


in the input tape. Consequently, the Up relay remains 
energized and the saddle continues to move until point 
1 | is reached. Because we have assumed that digits 3 
through 15 are all 0, the Up relay is de-energized and 
current moves from 4- through the contacts of all A and 
B relays to the stop line. 

From this simple example, it can be seen how the 
position comparison network causes a tool slide to move 
either up or down until tool position agrees with tape 
command, The same sequence of step-by-step comparison 
and correction occurs for commands having as many as 
15 digits. 

Speed Control. The position information determines 
only the starting, direction of rotation and stopping of 
the feed drive motors. As explained previously, the speed 
at which these motors are to operate is dependent on the 
binary code entered in the “feed rate” column of Fig. 3. 
To be explained now is exactly how the hole pattern on 
the tape is resolved into motor speed. 

A schematic diagram of the control matrix and the 
electronic chassis for the d-c shunt-motor drive is given 
in Fig. 9. The two thyratron rectifiers seen at the right 
supply controlled direct current to the feed motor. Hence, 
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Fig. 9—-Cirenit diagram of selector and shunt motor drive 
unit. Relay matrix at left converts four-hole code into voltage 
signal for regulating output of full-wave thyratron rectifier at 
right. 
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motor speed is a function of thyratron output. The lattes 
is dependent on the code punched in the feed-rate col- 
umns. Figure 9 covers the drive for just one of the feed 
motions. There are three such circuits required, one each 
for the saddle, 

The electronic portion of the chassis is a patented 
“Vectrol” circuit developed by Brownthorn Electronics 
Inc. This makes use of a “ 


carriage and cross slide. 


super-sensitive’” phase shifter*® 
to supply control signals to the thyratron grids. The 
phase shifter is provided with a pair of d-c control ter 
minals and adjusts the output of the thyratrons in ac 
cordance with the d-c voltage applied to these terminals. 
When no control voltage is applied, the phase angle of 
the grid voltage is retarded and the thyratron output is 
small. As the control voltage is increased, the phase angle 
of the thyratron grid voltage is advanced and the thyra 
tron anode current is, therefore, continuously increased 
lo a maximum. 

The phase-shift network makes use of saturable re 
actor whose load coil is in the thyratron grid circuit 


There are three control coils for the reactor. two of which 


* For a full description of the operat { thie phase shifter, see Thyratror 
Drive for a Series Motor” by W. J. Brown and W. T. Hotchkiss, Ecwcrnican Mant 
vactuRnine, October 1954, p. 128 
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are for the auxiliary functions of /R-drop compensation 
and current limit. The third reactor control coil derives 
its voltage from a 16-tap potentiometer and it is this 
voltage that establishes the degree of phase shift on the 
thyratron grids. 

When a speed signal is removed from the saturable 
reactor control coil, the back emf of the coasting drive 
motor attempts to force a reverse current through this 
coil, This current, being of considerably larger value 
than that of a normal signal could damage the reactor 
and cause false operation of the thyratrons, To prevent 
this, the coil of sensitive relay MRIOI is incorporated 
in the circuit. A rectifier blocks current to this relay as 
long as there is a speed signal from the potentiometer 
When current tends to reverse, relay MRIOJ/ is instan 
taneously energized, in turn causing actuation of relay 
DBRIOI and opening the thyratron circuit. 

Matrix Operation. It has been shown that thyratron 
output and, hence, motor speed is dependent on the volt 


age signal from the 


tapped potentiometer, Control of 


speed, therefore, is a matter of selecting which potenti- 
ometer tap is to be used as a signal source, 
The relay matrix at the left of Fig. 9 performs this 


selection. In effect. this matrix translates the binary code 
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on the input tape back to decimal form. This may be 
described as a four-relay matrix, although in reality 
because of the limited number of contacts that can be 
built up on any one relay it is necessary to use two or 
three relays for some code stations. Station 4, for ex 
ample, requires three relays, all of which are actuated 
simultaneously. 

\ simplified version of the relay matrix is given in 
hig. 10. Relays J through 4 are energized or not de 
pending on the pattern of holes in the tape. Where a hole 
appears, the corresponding relay is energized. To trace 
through this matrix, assume that a feed rate of 11.21 in 
per min 1s called for. For this speed, the voltage between 
tap 11 and ground must be impressed on the saturable 
reactor control coil. 

Referring to Table Il, it is found that for the 11.2] 
in. per min rate, holes will have been punched in columns 
Thus, 
relays 1, 3 and 4 in the matrix will be energized and their 


1, 4 and 4, with no hole appearing in column 2. 


contacts transferred. Inspection of Fig. 10° will show 


that under these conditions, the only complete circuit 


through the contact matrix will indeed terminate at po 


tentiometer tap 1] 

The actual matrix is complicated by the fact that it 
performs a computation assoc¢ iated with the stopping of a 
feed motion. The necessity for this feature is brought 
about by virtue of the fact that the inertia of the tool 
slides make it impossible for the feed motion to stop the 
instant that a stop signal is given If the drive is allowed 
to operate at full speed right up to the desired position 
and then braked, overshoot is certain to occur. The dis 
tance of overshoot will bye a function of feed speed, 

The solution to this problem is to provide a slowdown 
feature that takes over control of feed motion when the 
desired point is approached. This is done by performing 


a subtraction in the positioning system. Thus, whenever 


Lo 
To saturable 
reactor control 


a position is read into the control, it is reduced by a 
certain amount so that a stop signal will be generated 
before the slide has reached its final destination. In effect, 
the machine “thinks” it has arrived at the desired point 
whereas in reality it has not. The stop signal given at this 
false position slows down the feed and then removes the 
deliberate error. The slide creeps to the accurate posi 
tion and is braked to a stop without overshoot. 

The distance needed for slowdown is a function of feed 
speed. Rather than use the maximum speed to deter 
mine the maximum slowdown distance needed and then 
use this maximum to establish the amount of subtraction 
for all speeds, the designer chose to engineer 16 different 
subtractions into the circuit. The reason for this was to 
speed up machine cycles by eliminating the excessively 
long slowdown periods that would be allowed for the 
slower speeds by a constant subtraction. 

During trial runs of the machine tool, the slow-down 
distances needed for each of the 16 feed speeds were 
observed. These readings were then used to determine 
for each speed the amount of subtraction required to 
permit the shortest possible stopping distance without 
overshoot. 

The 16 numbers to be subtracted are incorporated in 
the machine circuits in binary form. The feed-rate matrix 
selects the proper amount to be subtracted and applies 
this to the positioning control. 

Tape Reader. The tape reader, Fig. 11, is at the 
right of the control console. Shown in place is a typical 
tape, which is prepared in a flat strip, then formed into 
a loop that may be slipped over the tape-reader platen 
and respectively eye led for any desired number of opera 
tions. The present counter visible just below the tape 
can be used to obtain any number of pieces automatically. 
The coding on the tape is read by electrical brushes which 
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(Continued on page 


big. 10 (lett) 
of relay matrix for converting binary input 


Simplified schematic diagram 


Mox volts 


into decimal voltage output 


Fig. 11-—View of control console 
panel showing details of tape reader 


ELECTRICAL MANUFACTURING 





New International Standards 
in Electrical Insulation 


This year’s meetings of the Internation 


al klectrotechnical Commission were 
marked by (a) agreements on new stand- 
ards: (b) progress in establishing neu 
areas of joint study: (c) mutual under 
standing of certain conflicting national 
viewpoints. Here's an authoritative report 
detailing the activities and the accomplish 
ments of the technical committees and 
working groups specifically charged with 
the responsibility for international stand 


ards in electrical insulating materials. 


F. DEXTER 


‘GS OF 36 TECHNICAL COMMITTEES and their work 


two-week 1956 
meeting of the International Electrotechnical Commission 
n Munich, West Germany. June 26 to July 6. More thar 


HOO delegates representing Zi 


rl roups were scheduled during the 


nations participated This 
eport will outline the activities of Technical Committee 
No. 15 on Electrical Insulating Materials 

[he organization of TC-15 includes seven working 
roups and a Committee of | xperts ach working group 
is concerned with some aspect of insulating testing o1 
evaluation while the Committee of Experts acts as a 
steering and advisory 
titles of the working 


yroup to the main committee. The 


groups and the names of each chair 


} 


man and U.S. delegate are given on page 149, Attendance 
by delegates representing 19 nations indicates the inter 
national interest in the problems of testing and evaluat 
ing electrical insulating materials. A report on the a 


tivities of each workin group now follows: 


This group is responsible for preparing test methods 
the dielectric strength of solid, semisolid, 
materials. At this time a test method 
for determining the dielectric strength of solid materials 


for determining 
and liquid insulating 
is under development. The primary problem has been to 
obtain agreement on the size and shape of electrodes 
There are several different electrode systems in use. ‘The 
use of these systems is well established in each country 
Therefore it is reasonable to expect a reluctance on the 
part of individual nations to give up their particular 
system 


The various electrode systems under discussion include 


the ASTM-type 


equal diameter, the United Kingdom type consisting of 


round, edved cylindrical electrodes of 


round, edged cylinders of unequal diameters and_ the 
hlektrotechniker (VDE) 
hemispherical electrode Most favorable reaction is to 
ward the United Kingdom It 


vas agreed that a cooperative test program of solid in 


German Verbandes Deutscher 
system proposed by the 


ulating materials will be conducted by the working group 
io evaluate the various electrode systems 

lhe working group endorsed the 
1C-10. Insulating Oj for 


treneth 


test procedure s ol 
measuring the dielectric 
of liquid In developing test procedures for 


of Working Group No 
coordinated with that of TC-10 


liquids the activities 


| and TC-15 will be 


evaluating 


Working Group No. 2 reviewed a test procedure for 
determining the volume and surface resistivity of solid 


ASTM 


group has 


insulating material lhe method deseribed in 


1)-257 is method. The working 


recommended the procedure 


similar to th 


for publication as an Ik 


document. A test procedure for measuring insulating re 








sistance of solid dielectric materials was also submitted 
for study by the working group. 


Wie 
ft? . 


The scope of this working group includes the develop- 
ment of test procedures for determining tracking and ar 
resistance characteristics of solid insulating materials. 
At the 1953 TEC meeting in Philadelphia, the delegation 
from Norway proposed a method for measuring tracking 
resistance, This method consists of determining the volt- 
age at which continuous tracking occurs when a specified 
number of drops of a conducting aqueous solution is 
dropped between a pair of electrodes placed on the sur- 
face of the material. Work in the U.S. indicates that this 
method is not reproducible. Furthermore, it does not 
simulate tracking conditions generally met with in prac- 
tice. For this reason, the U.S. delegate abstained in a 
vote approving the method for publication for trial use. 

The working group will continue working on this im- 
portant problem, The scope was expanded to include 
development of test methods for determining arc and 
tracking resistance in air and in oil under conditions 
of high and low current and high and low voltage. 


This working group is concerned with development of 
methods for determining the characteristics of insulations 
under the influence of corona. A French proposal for 
determining corona resistance of solid sheet materials 
first submitted in 1953 is being considered. In_ this 
method a sample is placed between two rectangular glass 
plates. Square metal foil electrodes are placed on the 
glass plates and cover only one half of the sample area. 
This sandwich is placed in a box and voltage is applied 
to the electrodes. Figure | shows the details of the French 
lonization Test Cell. One objection to this method is 
that it over-emphasizes the chemical effects while ignot 
ing to a great extent the erosion effects of a corona dis- 
charge. A method submitted by the U. S. using flat 
cylindrical electrodes applied directly to the surface of 
the sample might overcome this objection. The working 
group will continue the study of various methods 

Another problem which must receive attention con- 
cerns the measurement and control of the energy of the 
electric discharge both within the sample and on the 
surface surrounding the electrodes, This problem has also 
been under study by ASTM. Several proposed methods 
will be reviewed by the working group. 


Under the guidance and initiative of the Swiss delega 
tion, the working group has undertaken the task of pre 
paring an encyclopedia describing the properties of in- 
sulating materials. Such a compilation will be most useful 
as a guide for selection of materials. It should be of 
particular value to small manufacturers who do not have 
insulation specialists. The encyclopedia will consist of 
three sections. 

A. A chart classifying materials according to thei 
physical form, such as flexible sheet materials. 
films, varnishes, laminates. 

B. Group charts giving the relative values for the im 
portant chemical and electrical properties of each 
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class of material. This will be done graphically by 
the use of shaded circles. An example of a group 
chart is shown in Fig. 2. 

(. Detailed nomographs giving values of physical, 
chemical, and electrical properties for each type 
of material. Different forms of a particular mate- 
rial, for example, terephthalic polyester as a fiber 
and as a film, will be covered in separate nomo- 
graphs. An appendix to the nomographs will include 
an index giving trade mark names and _ relative 
prices of the insulating materials. 


the various forms of polyethylene and for silicone rub- 


S. delegate agreed to prepare nomographs for 


ber. This work will be assigned to individuals in’ the 
U.S. who are best qualified to undertake this work. 


EDITOR'S NOTE 


A detailed work-in-progress report on the activities of TC-15 
Working Group No. 5, Encyclopedia of Insulation, is scheduled 
for the next issue of Exmermicat, Manuvacrusinc. Typical 
charts and tabulations will be reproduced 
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This working group is concerned with methods for 
determining the dielectric constant and losses in mate- 
rials under various conditions of voltage. frequency and 
temperature. A test procedure submitted by the German 
delegation received many favorable comments. The meth- 
od is similar to ASTM D-150 and is, in faet, based on 
this test method. The working group agreed that more 
detail on the design of test bridges was desirable. Each 
nation will submit details on four or five bridges used in 
their country. From a compilation of these designs the 
details of several of the more widely used bridges will 
he included in the test method. 
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Fig. 1 (left)——Test cell for ionization studies of insulating 


materials using the method proposed by the French National —_— 2 —eE————————————_— = 
Committee. (Dimensions are in millimeters.) — ee ” T 1 -_ ———— oa Mappa ieteeeen 
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The preparation of test procedures for evaluating the 
thermal stability of insulating materials is the major task 
of this working group. This scope is similar to that of 
the AIEE Subcommittee on Thermal Evaluation of the 
Dielectric Committee. Two important actions were taken 
by this working group: 

1. That the “Test Procedure for Evaluating the Ther- 
mal Stability of Enameled Magnet Wire by Loss of Elec- 
tric Strength” be published by the IEC for trial use. 
Chis test procedure was developed by a4 working -roup of 
the AIEE Subcommittee on Thermal Evaluation. It was 
submitted to Working Group No. 7 for study at the 1953 
IEC Meeting. 

2. That the “Guide for the Preparation of Test Pro- 
cedures for Evaluating the Thermal Stability of Insulat- 
ing Materials” be published by the TEC. This guide is 
under development by a working group of AIEE Coor- 
dinating Committee No. 4. The draft approved by Work- 
ing Group No. 7 was published as AIEE Conference 
Paper 56-329 and was presented at the 1956 AIEE Winter 
General Meeting 


The Committee of Experts considered several ques- 
tions important in the field of insulation testing. One 


item concerns international standardization of so-called 
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sulating materials. The U. S. committee will collect’ in 
different 
most commonly used, 


formation on the various temperatures and 


relative humidity A recommenda 
tion will be made from this compilation. This work will 
also be coordinated with that of standardizing groups 
such as ISO. 

One difficulty in preparing test methods has been lack 
of agreement on terminology. In some cases the same 
name is used for two different properties in different 
nations. The Swiss committee will make a list of stand 
ard terminology for dielectric properties. 

Che Committee of Experts felt that the scope of several 
of the working groups should be expanded. The scope of 
Working Group No. 3 was expanded to include work on 
are resistance under conditions of high and low current 
and high and low voltage. It was also recommended that 
a working group of TC-15 consider the measurement of 
physical and electrical properties of insulating materials 
at elevated Rather than 
working group to undertake this task, TC-15 decided to 
assien this work to Working Group No. 7. 


temperatures, forming a new 


[he 1956 meeting of TC-15 resulted in considerable 
In the field of 


for determining volume and surface resistivity was ap 


progress. measurements, a test method 


proved, A method for measuring dielectric constant and 











“standard laboratory atmosphere” for conditioning in Continued on page 324 
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Finishing Systems for Aluminum 


Although aluminum has a pleasing natural appearance in rolled, extruded and cast forms, 


of all the metals aluminum and its alloys have available the widest variety of surface finishes 


obtainable by mechanical, chemical and electrochemical methods, besides painting and more 


recently porcelain enameling. 


Kk. V. VANDEN BERG, Head, Finishe Section 
4{leoa Process Development Laboratories 
ALUMINUM COMPANY OF AMERICA 


New Kensington, Penneyivania 


LHE ALMOST UNLIMITED POSSIBILITIES of finishing meth 


ods add greatly to the versatility of aluminum and its 


alloys 


like rolling and extrusion, there are electrochemical and 


Aside from the finishes inherent in mill processing 


chemical oxidation methods, as well as the Ly pes ol treat 
ments used on other metals, such as electroplating, enamel 
ing, painting, lithographing, chemical etching and ele 
trobrightening. These surface treatments, used alone or in 
combination, produce a variety of finishes pleasing i 
appearance and resistant to corrosion or abrasion that can 
be used for a host of product applications 

Sheet aluminum is available in several surtace finvishe 
The most common of the sc 61s called mill finish which 1 
smooth and semi-bright in appearance. It is considered 
i satisfactory final finish for many of the articles fabri 
Aluminum sheet is also available in a 
bright rolled finish for 
smoothness and luster 


a highly 


ivailable 


cated from sheet 


ipplications requiring maximun 
This finish is very smooth and has 
reflective surface Aluminum sheet is also 
in a variety of roll patterned surfaces utilized 
for their decorative appeal. Textured surfaces also fulfill 


important functional requirements such as increased 
rigidity and ability to minimize the appearance of “scuff 
marks, and they offer the designer almost unlimited 
opportunity for variations in design 

The surface contours produced in extruded products 
also provide decorative effects. In the case of extrusions 


however, the surface patterns are variations of flutes o1 
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grooves oriented in the longitudinal direction. They 
permit the designer to place metal where it is needed and 
to take full advantage of aluminum’s light weight. As in 
the case of sheet, the “as-fabricated” finish on extrusions 
is a satisfactory final finish for most products. 

The as-fabricated surface on drawn aluminum alloy 
tube is generally satisfactory for most applications. For 
those requiring a specialized finish, tube is available with 
a centerless ground and polished finish. 


Mechanical Finishing 


Mechanical finishing is usually applied to castings and 
forgings and imparts a texture to the surface that is im 
portant both from a decorative and functional standpoint 
The treatments for aluminum include polishing, buffing, 
hammering, sandblasting, vapor blasting and satin finish 
ing or burnishing. Various combinations of these mechan 
if al finishing methods will produc e pleasing decorative 
effects 

The application techniques for mechanical finishes on 
aluminum alloys are similar to those used on other metals, 
except for diflerences necessitated by the physical prop 
erties of aluminum alloys. For example, it is necessary 
to use lubricants in grinding and polishing to prevent 
excessive “loading” of the grinding surfaces, Somewhat 
slower wheel speeds than those commonly used are recom 
mended for aluminum to prevent overheating 

Polishing and bufling 


finishing operations may bee 


classified as follows: Rough grinding, preasing or oiling, 
hufling and coloring. A coarse polishing operation is first 
used to remove metal from the surface of sand and perma 
nent mold castings, or fabricated parts that are unusually 
rough. Greasing or oiling operations are refinements of 
the roughing procedure. Finer abrasive is used, generally 
consisting of 120-400 grain emery applied to sections of 


muslin, canvas or solid felt wheels. Lubrication is always 


FLECTRICA VA FACTI 





Shown in this photograph are 
specular and diffuse Alzak reflec- 
tors protected with an Alumilite 
finish. The three instrument panels 
and the tubular aircraft fitting 
shown use colored  Alumilite 
finishes for permanent identifica- 
tion as well as increased protec- 
tion against corrosion and abrasion. 
The dichromate sealed Alumilite 
coatings have excellent resistance 
to corrosion and are used on the 
aluminum gears, instrument panels 
and other parts. Alumilite black 
coatings are used on the gun and 
instrument parts. 


required for these operations. and tallow, mineral grease 
or lard oil are preferred. 

Abrasive-coated belts used in conjunction with contact 
wheels and backstand idler pulleys are replacing the “set 
up” or “oil wheels.” This method has proved successful 
for aluminum alloys with belt speeds up to 7000 ft per 
min. Because of increased grinding surface, overheating 
caused by “loading” of the belt is decreased. Lubricants 
such as lard oil, palm oil, tallow or mineral grease com 
positions are recommended, 

For grinding large flat areas, abrasive-coated belts are 
used in conjunction with movable work supports. The 
operators use felt pads to apply pressure to the back 
surface of the belt. This method is particularly adapted 
for applying a satin finish. 

Buffing differs from roughing or greasing in that the 
abrasive is embedded in a suitable binder in the form of 
bars or cakes, which are applied to the surface of the 
buff. The buff is made up of spiral-sewed or bias type 
cloth sections, depending upon the hardness desired 

Tripoli is the most common abrasive used in bufling 
compounds for aluminum alloys. Since the grains are 
soft and spongy and free from sharp cutting edges, they 
crush during buffing and present additional cutting sus 
faces. Fine grain tripoli is necessary to produce the 
brightest finishes. 

Buffing wheels operate at a peripheral speed of 7000 
7500 fpm. Generally, the harder the buff wheel the 
better the cutting qualities. High speeds have the effect of 
increasing buff hardness, but hard buffs operated at 
excessive speeds will “burn” the surface and form cloudy 
or streaked areas. High pressures will also increase the 
tendency toward pitting and cloudiness. 

The final operation of the mechanical finishing proce 
dure is coloring which brings out the luster of the surface 


Residual bufling compound must be removed before the 
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surfaces ure colored Loose or unsewed bulls are used 
These buffs are operated at peripheral speeds of 7500 
8000 fpm using a soft silica or lime composition abrasive 
with a grease base as the coloring compound 

Satin finish is another widely used finish for aluminum 
alloys. To obtain it a variety of tools. materials and tech 
niques are employed such as scratch brushes, tampico 
brushes. greaseless satin compounds, brush-backed sander 
heads, air-abrasive blasting and liquid abrasive blasting 
Hand rubbing with emery paper pumice or steel wool is 
also used to produce various satin effects on aluminum 
surfaces. A’ satin finish imparts a soft, smooth sheen 
hecause of the fine parallel lines scratched into the sur 


lace. The matte effect’ produced by abrasive-air blasting 





suffed finish on cast aluminum hand drill body 









Staining and abrasion is 
prevented on cast alum- 
inum meat slicer housing 
by an anodic oxide coat- 
ing over satin finish. 





though less reflective, is attractive for certain applications. 

Tampico brushes used with pumice produce a pleasing 
satin finish on aluminum alloys. Greaseless satin finishing 
compounds or brush backed sander heads also produce 
a imilar satin finish The emery belt probably produces 
an approximately true satin finish when No. 180 or 220 
abrasive belts are used, Suflicient lubricant should always 
be used to prevent local overheating and subsequent 


ise coloration 


Pleasing effects are obtained by applying an Alumilite* 
finish over an abrasive air-blasted surface. Because of 
the embedded abrasive, the Alumilite finish (to be de 
scribed later) takes on a gray color. Washed silica sand is 
probably the most commonly used abrasive. Alumina and 
silicon carbide are also used to obtain certain colorations 
In many instances, mixtures of various abrasives in differ 
ent mesh sizes are used to obtain the desired effect. If the 
Alumilite finish is to be applied over the blasted surface, 
care must be taken to apply the blast uniformly or the 
Alumilite finished surface will have a mottled appearance 
Care must also be taken when blasting sheet or thin cast 
ings to avoid warpage from excessive blast pressures, 

Recent developments in the field of abrasive blast fin 
ishing show that the liquid-abrasive air blast type Is a 
satisfactory method of applying fine matte finishes to 
aluminum alloys. This procedure permits the use of 


extremely fine abrasives 


Attractive finishes are produced on aluminum articles 
by combining buffing, sandblasting or grinding techniques 
to produce highlighted effects 


Barrel burnishing is a bulk finishing method used to 
deburr and smooth or to increase the surlace luster of 
small parts. Equipment for performing grinding, polishing 
or bright honing is available. Burnishing soap of low 
alkalinity should be used to avoid attack on the aluminum 
alloys. Sand, gravel, rock fragments or steel shot can be 
used as the abrading media. Burnishing of large flat 
areas is done in reciprocating horizontal tanks using 
either gravel, sand, steel shot or a mixture of all three 
lo produce the desired effect. Water with soap 1s used 
as a Jubricant 





Aluminum socket and screw shells finished with R-5 bright dip. 


Hammered or “peened” finishes can be used to produce 
antique effects. The surface of the aluminum is first 
covered with a layer of soot and then hammered, pro 
ducing an appearance suggestive of wrought iron. \ 
final hand rubbing with steel wool produces a highlighted 
surface that is very attractive 


Chemical Finishes 


Various chemical treatments may be used to produce 
surface effects not possible with mechanical procedures 
The most important objectives of chemical treatments are 
as follows: 

1. To mnprove the appearance of a product or to 
obtain either a bright reflecting surface, a smooth dif 
fusing surface or a rough diffusing surface. 

2. To remove a surface layer of metal to eliminate 
dirt, grease, roll coating, heat treating film, buffing com 
pounds and welding flux. 


3. To clean without roughening or otherwise changing 


the surface 

1. To remove oxide or chemical coatings. 

». To produce a surface with increased resistance to 
corrosion and provide good adhesion for paints and 
enamels 

Bright, frosted, diffuse reflector, deep etched and Alrok 
finishes are obtained by chemical finishing methods. A 
recent development is the Aleoa R5 Bright Dip process 
It will produce bright finishes on most wrought aluminum 
alloys. With certain exceptions, this treatment is not 
recommended for casting alloys because of their high 
silicon content. The bright dip treatment is particularly 
effective on embossed or patterned surfaces. As a rule 
such surfaces are difhcult to buff without destroying the 
design, and residual bufling compound is difficult to 
remove from the crevices. The R5 process 1s effective 
in producing brighter surfaces when used in combination 
with an Alumilite anodic treatment and is similar to the 
Klectrobright treatment in this respect. The result is a 
brighter finish because surface contamination is not 
included in the oxide coating; hence, it cannot detract 
from the transparency of the coating. 


\ caustic etch is one of the simplest of the chemical 


treatments used to modify the natural finish. The etched 
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Aluminum nameplate with colored Alumilite finish. 


surface has a very attractive appearance and is used 
for small and intricate items or large flat surfaces not 
adapted to machine methods. A frosted or matte effect 
results from the etching action which produces a large 
number of extremely small pits. Such a surface will 
fingerprint or stain rather easily. For this reason, it is 
advisable to apply an anodic finish or a coat of trans 
parent lacquer over it. A frosted finish in conjunction 
with an Alumilite finish is used for refrigerator trays. 

Other alkaline solutions can be used to obtain less 
attack and, consequently, a smoother finish. These solu 
tions are generally mixtures of soda ash and trisodium 
phosphate used at 150-180 F. These solutions will remove 
a limited amount of grease or oily film and produce a 
slightly etched surface. 

An etch in an alkaline solution is used to produce the 
surface desired for aluminum reflectors where good dif 
fusing qualities must be combined with high reflectivity. 

Alkaline solutions are widely used for cleaning alumi 
num surfaces, A satisfactory cleaner that will not attack 
aluminum alloys is made by adding | oz of sodium disili- 
cate to each gallon of a 3 per cent soda ash, sodium 
triphosphate solution. Another satisfactory method of 
cleaning aluminum alloys is to employ cathodic cleaning 
in dilute solutions of caustic soda or sodium silicate. 
Cleaners containing silicates should not be used prior to 
\lumilite or Alrok treatments unless a dip in strong 
nitric acid is used to remove the interfering film formed 
by the silicate 

Although alkaline solutions will accomplish many of 
the objectives in surface conditioning aluminum prod 
ucts, there are other applications where a treatment in acid 
solutions is more desirable. Acid treatments can be used 
to produce a variety of frosted or matte finishes, also to 
remove undesirable annealing or heat treating films, buff 
ing compounds and welding fluxes from the surface. 

Generally, mixtures of nitric and hydrofluoric acid are 
used to produce various types of frosted finishes on 
aluminum alloys. The etching action is increased at higher 
temperatures but the problem of finding suitable co 
tainers to hold the hot solution then becomes a serious 


one 


\ solution consisting of LO per cent by volume of 
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sulphuric acid and 3 per cent by weight of chromic ac id 
used at 160-180 F is effective in removing heavy anneal 
ing and heat treating stains. Very little etching attack 
takes place on the aluminum surfaces, 

Designs may be readily etched in an aluminum surface 
Extensive use of this process is being made in the manu 
facture of such items as aluminum nameplates and dials 
The areas to be protected from the etching solution 
must first be covered with a “resist.” To form the resist, 
the desired design is applied to the aluminum surface by 
printing or silk screen methods. Generally, the etching 


solutions employed contain appreciable amounts of hydro 
) 


chlorie acid, as high as 25 per cent lo obtain a smoother 
etch, the hydrochloric acid should be saturated with 
sodium chloride 

After the surface is etched to the desired depth, the 
resist is removed with toluol. The background may be 
colored by use of the Alumilite process, black nickel 
enamel or ink. 

A series of chemical finishes for aluminum alloys are 
identified by the Aleoa trademark “Alrok.” This treat 
ment produces a surface finish less resistant to abrasion 
and corrosion than the electrochemical methods, Although 
they have litthe decorative value, they possess appreciable 
resistance to corrosion and serve as an excellent base for 
paint. Alrok finishes are generally lower in cost than the 
electrochemical finishes and are espe ially adapted to the 
bulk treatment of small parts. Semi-automaty full auto 
matic or rotating barrel methods may be used to apply 
this finish 

Alrok coatings differ in color and appearance depend 
ing upon the process used and aluminum alloy coated 
These finishes are formed in an alkaline solution and 
the color varies from gray to greenish gray. The sealing 
treatment employed will change this color from vray to 
yellowish green. Generally, the coatings have a vlossy 
appearance, but they will be dull if the surface first has 
been etched, Although some of the Alrok coatings may be 
dyed, the colored finishes lack the depth of color obtain 
able with most anodic coatings 

lor greatest resistance to corrosion and as a base for 
paint, Alrok 12 and Alrok 14 treatments are used, Un 
painted alloy 2117 rivets treated by the Alrok 14 process 
will pass a salt spray test of 250 hi required by the 
Federal Specification for anodic coatings. Alloy 2024-14 


rivets similarly treated will also meet this specification 

One of the most useful electrochemical finishes for 
aluminum alloys is the one produced by the Alumilite 
process. By making aluminum or its alloys anodic in a 


suitable electrolyte under controlled conditions of volt 


ige, current density and temperature, a surface coating 
is formed that is essentially aluminum oxide. Since this 
coating is the result of electrochemical oxidation of the 
aluminum surface, it is impossible to chip or pull the 
coating from the surface. Generally, any chemical that 
attacks the coating will also attack the underlying alumi 
num: however, a solution composed of chromic and phos 
phoric acids will dissolve the coating with no attack on 
the base metal 

The Alumilite process is applicable to all aluminum 
illoys. but the structure and color of the oxide film will 
ary with alloy and temper. On high purity aluminum, for 


example, the film is continuous and transparent As the 


illoy constituent is increased. the coatings become more 


ypacue Silicon i varticulart eflective in changin the 
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color of the coating since it remains in the coating as 
elemental silicon. The presence of the silicon causes the 
coating to have a gray, gunmetal color. As most aluminum 
alloy castings contain varying amounts of silicon, Alumi- 
lite coatings on castings are relatively dark in color. 
There are some casting alloys, however, that will produce 
uniform and attractive Alumilite coatings. Weld fillets 
made with aluminum silicon alloy wire will also have a 
dark appearance after this treatment. 

As formed, the Alumilite coating has a cellular struc 
ture composed of walls of oxide surrounding the pores. 
That portion of the oxide nearest the outer surface has a 
sponge-like structure from the solvent action of the elec- 
trolyte. This structure and the mordanting action of the 
film can be used to advantage bor instance, it is possible 
to color the coating by means of dyestuffs or pigments. 
The colors produced are unique because the luster of 
the underlying metal gives them a metallic sheen. If it is 
desirable to maintain the silvery metallic appearance, a 
sealing treatment is used to close the pores and make the 
coating stain resistant. If protection is the main con- 
sideration, corrosive inhibitors can be incorporated in 
the sealant. Such a system is employed for coatings used 
is a base for protective paints or enamels 

Because aluminum oxide or alumina is a hard sub 
stance, the Alumilite finish is resistant to abrasion. By 
varying the procedure, coatings with different degrees of 
hardness may be produced. These hard coatings will 
resist rubbing type of wear 

Since aluminum oxide is a good dielectric, the Alumi 


lite finish has sometimes been used as an 


insulating 
medium on aluminum and its alloys. An oxide coating 
of 0.0005 in. thickness can have voltage breakdown values 


as high as 600 volts. Unfortunately, however, the mini 


mum breakdown voltage can be only 200 to 300 because 


of weak spots in the coating. Sometimes, breakdown 


voltage is used as a rough measure of film thickness: but 


since a number of variables other than thickness can 


aflect breakdown voltage, this method is not practical for 


determining the thickness of 


coatings with unknown 


characteristics, An important characteristic of the finish 
as an insulation medium is its stability when heated. It 
does not char nor give off a gas like organic 


insulating 





materials. The cost of application, however, is one factor 


that limits its use. 

Since the coating is smooth and hard, surfaces having 
an Alumilite finish generally require less cleaning and 
maintenance to preserve their initial appearance than do 
similar uncoated aluminum articles. Also, they are gener 
ally easier to clean when they do become soiled. The 
important consideration in cleaning is to avoid methods 
which attack the finish. Strong alkaline cleaners should 
never be used and even mild alkaline or acidic cleaners 
may cause discoloration or chalking of the surface. Harsh 
abrasive polishes or cleaners should not be used. One of 
the most effective cleaning methods is to remove any ac 
cumulated dirt or grime by gentle rubbing with fine steel 
wool soaked with liquid wax. Surfaces that are not too 
dirty may be effectively cleaned with a damp cloth or 
washed with mild hand soap and water. Surfaces should 
always be rinsed thoroughly with clean water and dried 
There are a number of proprietary mild abrasive cleaners 
free from acid or caustic that produce satisfactory results 
The practice of waxing the surface after cleaning is a 
wood one 

A variety of special anodic treatments produce coatings 
having extreme hardness, and resistance to corrosion 
There are several anodic treatments for aluminum and its 
alloys that brighten the surface. These “Electrobright” 
treatments are used whenever the maximum in surface 
brightness is desired. As in the case of the Alcoa R5 Bright 
Dip, some Electrobright treatments are particularly effec 
tive in producing brightness on embossed surfaces that 
cannot be satisfactorily buffed. The process removes a 
thin surface layer of metal together with any contami 
nating substances such as aluminum oxide, buffing com 
pounds and alloy constituents. For this reason, electrolytic 
brightening treatments tend to smooth the surface. but 
irregularities such as deep scratches and pits are not 
removed; therefore, such treatments are not a substitute 
for buffing, but are used to advantage after buffing and 
before the Alumilite 


brightness. Some Electrobrightening treatments will re 
. r r 


finish maximum 


is applied for 
move burrs and other minor irregularities from the sur 
face at the expense of high current densities. 

The best known commercial application of Electro 
brightening is the Alzak* aluminum reflectors. An anodic 
treatment in a hydrofluoboric acid solution is used to 
brighten the surface, followed by an Alumilite finish to 
protect the surface. Reflectors made by this process are 
characterized by a combination of permanence and high 
reflectivity. Specular reflectors are produced from special 
sheet products. For maximum resistance to corrosion and 
abrasion, a relatively heavy coating is recommended 
Kven though the aluminum oxide coating is clear and 
apparently transparent, it will absorb appreciable amounts 
of radiant energy; therefore, the heavier coatings will 
result in a slightly lower reflectivity. Alzak reflectors have 
a smooth, glossy surface that can be readily cleaned by 
washing with mild soap and water or a mild abrasive 
type cleaner. 


Trade Aluminum Compa iA 


Aluminum dial plates and timer housing on electric range have 
a copper-colored Alumilite finish. Buffing has 


brought out 
high luster of aluminum cooking utensils 
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Colored enamel and tinted lae- 
quer decorate aluminum fixture 


Alzak 
reflectors depending upon the service conditions. Reflec 
tivity for white light of 80 to 85 per cent is possible with 


specular Alzak reflectors, and 75 to 80 per cent with 


There are several classifications of finishes for 


diffuse Alzak reflectors. There is a variation in the re 
flectivity of the Alzak reflector throughout wave lengths 
of the spectrum. It falls off rapidly in the ultra-violet 
region, but in the extreme infra-red range, the reflectivity 
rises to values over 90 per cent. 


Electroplated Finishes 


The key to successful electroplating of aluminum and 
its alloys is the surface pretreatment. Numerous surface 
preparation procedures have been studied for over twenty- 
five years, but most of them are too complicated for 
general use. 

Immersion in a sodium zincate solution, commonly 
called the “Zine Immersion” process, 1s considered to be 
the most satisfactory and practical. In order to obtain 
modified 


maximum adhesion, a 


Roe helle-salt copper 
cyanide strike solution is used over the zinc layer. The 
zinc film is extremely thin and precautions must be 


observed so that it is not dissolved. For this reason both 





Alzak aluminum reflectors, specular and diffuse, are used in 
1 large variety of commercial lighting fixtures 
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a low pH and low temperature are recommended for the 
copper strike. 

Che electroplating of aluminum and its alloys is not 
normally recommended for protective purposes; there 
are other finishes more economical and effective. To pro 
vide eye-appeal, bright 


finishes are employed for many purposes. Hard chromium 


however, decorative chrome 


is applied to obtain hard wear resistant surfaces, Silver is 
applied to increase surface electrical conductivity. For 
joining, copper is applied to permit the use of standard 
soft soldering methods. Brass is applied for rubber bond 
ing or decorative effects, Zinc is applied to prevent 
seizing of surfaces. Tin is applied to reduce surface fric 
tion for certain applications. 

Brass, cadmium, nickel, chromium and silver may be 
applied directly over the zinc immersion layer, Generally, 


a brass solution is used at room temperature or slightly 
above, and the pH is low enough so that no chemical 


Aluminum “Spangle-Sheet”’ 


STILL IN THE DEVELOPMENT STAGE is a new acid etch 
treatment of aluminum sheet and extruded shapes, an 
nounced in mid-September by the Aluminam Company 
of America, Aluminum sheet processed with this new 
finish presents a multitude of reflecting facets offering 
a continually changing surface pattern. Waves of glitter 
ing light sparkle and dance across the metal as the light 
source, the aluminum sheet, or the position of the 
viewer is moved 

Tentatively called “Spangle-Sheet,” the new finish 
has been applied in color and natural finish to plain 
and patterned rolled sheet, and to extraded shapes, It is 
based on inducing the formation of abnormally large 
grains in a special aluminum alloy. By an acid etch, 
individual grains are then made to stand out in relief, 
thus developing tiny mirror-like facets on each grain, 
each positioned differently than its neighbor. The re 
sult is an aluminum sheet sparkling with highlights sur 
rounded by islands of shimmering silver and contrast 
ing patches of light and dark gray 

In one of the color anodized finishes, tones in Spangle 
Sheet range from the very deep to the very light, with the 


color shade on the face of each grain changing as light 
plays across the sheet 


attack will occur on the zine film. Cadmium can be 
applied successfully if a strike from a modified cadmium 
cyanide bath is first applied. Application of nickel is 
critical and does not produce good adhesion, Chromium 
involves the use of a room temperature bath followed by 
deposition in a high temperature bath to obtain the de 
sired thickness. Excellent results have been obtained with 
heavy, hard chromium deposits plated in a high tempera 
ture bath over a copper layer deposited by the Rochelle 
solt copper strike. If silver is applied directly over zin 
the use of two, low concentration silver cyanide baths are 


recommended before plating in the standard cyanide bath 


’ 


Organic Type Finishes 


In many applications, paint or enamel is the most 
economical finishing system for aluminum; in other 
cases their use is desirable from the standpoint of pro 
tection. If proper surface pretreatments are employed 
adhesion is as good or better than with other metals 


(Continued on page 292) 
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Digital Computer Speeds Motor Designs 


‘ {, VEINOTI Consultin Lngineer 
Reniance Rvectnic ano kwcineentne Ce 


(ieveland, © 


COMPUTER AKE DOING FOR engineer 
ind scientists what modern automat 
machine tool ire doing for machinist 
hie not only relieve drudgery but also 
make po ible and practh ible the use 
of better methods of procedure, At Re 
liance computers are helping motor de 
ign engineer produce better design 
luster and are encouraging them = to 
devote more time and thought to the 
engineering problems because they are 
freed of so many tedious calculation 
The availability of computers is also 
leading toward better method 

For the past five years the control 
ehpinecriny ce partine nt have been usiny 
in analog computer for the solution of 
feedback control proble m This com 
puter sets up an analog of the system 


being analyzed and traces out answers 


on an oscillograph tape An inalog com 
puter 1 ideal for that type ot proble m 
but is of negligible value in the design 
of electric motor for this purpose a 


valuable. It 


tatement of the problem 


digital computer 4 more 
cept the 
in numbers or digits, performs a pro 
grammed eries of calculations auto 
matically and provides answers in the 
form of numbers or digits 
Before deciding whether to buy or 
lease such a computer, arrangement 
were made to use a digital computer at 
i neighboring plant. From the experi 
ence gained from problems worked out 
on a-c basic design, d-c design and arma 
ture heating of a d-c machine, two con 
clusions emerged 
1. A better a-c basic design procedure 
was needed—one that would be 
more widely applic able, and that 
would correlate better with test 
result 
2. Better could be de 


proc t dure “ 


eloped if a digital computer were 
ivailable to do the needed but 
tedious, numerical calculations 
In undertaking the task of deve loping 
an improved ae design procedure all 
ivailable experience within Relianes 
was used, as well as many references 
in published technical literature. Fre 
quently, a group of the most experi 
enced and capable designers was called 
together to review progress and to offer 
suggestions This arrangement re sulted 
in a better procedure and in one more 
widely understood 
The revised procedure had a serious 


drawbac k 


experienced person was 8 hr or more 


the calculating time for an 


compared with about 2 hr or Jess for 
earlier methods. This time requirement 
obviously limited widespread general 
acceptance of the new method, but it 
was used extensively in designing the 
first prototypes in the NEMA rerating 


program of motors above 30 hp. The 





Fig. | Installation of ALWAC-III 


engineering department, The three cabinets 


house all the electronic gear. 


necicn Tocwne 


computer at 


Reliance Fig. 2 


behind operator 


Close up view of computer operating controls. At this 


point answers are being typed out on Flexowriter. 
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success of the method made it impera 
tive that the time of computation be 
reduced. Hence, after careful study, an 
ALWAC-II digital 
chased from Logistics Research Inc 


Redondo Bea h, Calif 


computer was pur 


Features of the Digital Computer 


Ihe computer setup, Fig. 1, consists 


(1) Flexowriter electric typewriter 


for inserting inputs into” the 
computer and for typing out an 
swers 


») Memory 


data and a program of instru 


device for recording 
tions 
(3) Arithmetic logic unit for deing 
the necessary arithmetic 
(4) Regulated power supply 
Control panel and an oscillo 
scope 
All information goes into and come 
out of the computer through the Flexo 
writer. It can be operated manually or 
from perforated tape. In either case 
the information going through the Type 
writer can be recorded on perforated 
Lape for subseque nt lise whe n desired 
Memory of the computer is a 71% in 
diameter by 13 in. long aluminum drum 
covered with iron oxide, which is driven 
at about 3500 rpm. Reading and writ 
ing heads, comparable in principle to 
those used in magnetic tape recorders, 
are arranged around the drum to record 
information on the drum or to read in 
formation already stored there. Informa 
tion stored in the memory is of two 
kinds 
(1) Program of instructions telling 
the computer the rules and steps 
to follow in making calculations 
for any set of input data 
(2) Data to be used for a single 
problem, including input data to 
describe the problem to the com 
puter, and answers calculated by 
it 
Electronic components and circuitry 


provide the arithmetic and logic units 


calculations 
500 to 1000 times as fast as a human 


that perform arithmeti 
It can make a choice of two or more 
alternate procedures depending upon 
calculated results or previously estab 
lished standards 

Before the computer was delivered, a 
study was made as to how the new a- 
could be 


into the programming of the computer 


design procedure translated 
In its final form, the program consisted 
of approximately 3000 individual in 
structions to be followed automatically 
by the computer. These instructions 
were stored in 79 items of input data 
computed and stored in over 200 item 
of answers needed by the design engi 
neer to evaluate the merits of his de 
ign. An unusual number of machine 
difheulties arose initially Then. the 
program had to be “debugged that j 
errors had to be found and corrected 
The entire procedure too! everal 
months to comple le 

Now when a new a-c motor is to be 
ae signed the engineer estimates the 
design probably needed to iccomplish 
the purpose and records the description 
on a specially prepared input form 
which he sends to the computer room 
There, the operator inserts the form 
in the Flexowriter, Fig. |. [If the in 
formation is all new, the information i 
typed onto the form and simultaneously 
into the computer, and a tape is punched 
If the design is 


to one done bye fore 


for future use imilar 
reference is made 
by the engineer to the previous run 
and only the differences are noted. In 
this instance the operator removes the 
tape from the reference run from. file 
puts it in the reader, reads the old item 
from the tape, and types in the new 
items manually. Thus, the 79 items are 
fed into the computer and there is a 
permanent record of them both on the 
engineer's form and on punched tape 
These items include: horsepower and 
speed rating, voltage, Y or delta con 
nected, wire diameter, turns per coil 


number of circuits, end ring area num 


Automatic Wire and Cable Insulation 


A. RINGEL, Flight Test Engineering Dept 
Hucues Amcrart COMPANY 
Culver City, Calif 


lO SPEED THE INSULATION TESTING 


of literally miles of aircraft 


wiring 


cables, the mobile tester of Fig 
1 was developed for airfield) main 


tenance use. This unit is designed to 
test up to 5O circuits automatically 
ind permit fast accurate measurements 
in about half the time required for 
conventional — test methods with no 
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special skills or training required for 
the test personnel 

To test, the operator first connect 
each test circuit to a test jack os 
the back of the unit, Fig. 2B, and 
then closes a “start” switch on the 
test panel, Fig. 2A, to initiate the 
test sequence. Each numbered test jack 
in turn is connected to the ([ 
terminal of a built-in insulation tester 
simultaneously a same-numbered is 
dicating lamp indicates the 


under test bach test 


circuit 


connection i 


ber and size of stator and rotor slots 
and unit costs of active materials 

As soon as the last digit of the 79th 
item is typed, the computer starts to 
make the required calculations. Within 

min the computer starts typing out 
the required answers, Fig During 
the computation time, the operator re 
moves the input form and inserts the 
itput form. On the latter there are 104 
nswers, Which the design engineer use 
to evaluate his design The item inh 
clude: weight of copper wire, primary 
total flux, flux densities and 


resistance 


impere-turns required in each part of 


the magnetic cireuit, core losse ne 
load ampere ind kilowatt locked 
rotor current and torque, breakdown 
torque, full-load performance, and cost 


of active materials. If the results do not 
indicate a itisfactory design i new 
in is made with certain input item 
hanged by the designer 


Vl lar de ign is ¢s 


ry proce In this case, the computer 


entially a cut-and 


does only the tedious calculations nece 

i! to evaluate the assumed design 
More recently a program ha been 
developed by which it is possible to tell 
the computer ome of the end result 

ind the computer will) automatically 
make certain adjustments in input so a 
to make the few chosen answer cone 
desired 
Checks have 


out a 
hown that results cal 
culated by the new procedure definitely 
correlate 


hetter with tests, ¢ pecially 


for low peed or multi peed motor 
I x perience demonstrates that engineer 
do a more thorough design job--in less 
time. For example, to design eight rat 


ings of the new NEMA serie 


eter ratin 


560 diam 
ome 163 comple te designs 
were cal ulated so as to he sure lo have 
the best design 

\side from using the digital comput 
ers for development of new motor lines 
the computer is also being applied to 
routine sales orders involving modifica 
tions in electrical design, and also to 


ile proposition 


Checker 


maintained for a= sufheient interval 
to permit the operator to observe the 
reading before the next test circuit 
indexed A “test speed” dial j 
pro ided to et the time interval of 

ich test--from 3 to 20 see. A “hold 

itch permit the operator to in 
rupt the test cycle at any point 


maintain a particular reading, and 


recycle button when pre ed 
vill automatically “home the testes 
This unit incorporates an Associated 


Vibrotest” 


insulation 
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i Ledex rotary solenoid stepping switch 
with nine ganged wafers of 18 contacts 
each and three Advance control relays 
liming circuit consists of a “canned” 
Sigma relay, an electrolytic capacitor 
and a potentiometer, All components 
are mounted on the underside of a 
hinged aluminum panel, Fig. 3. The 
insulation tester contains its own 
battery and vibrator power supply 
when set on the 0-200 megohm scale 
it delivers 500 volts d-c at avery 
low current. For this application the 
tester’s three-position, normally open 
pushbutton for “calibrate” and “test” 
has been replaced by a three-position 
toggle switch. This way the “test” 
position can be maintained without Fig. 1—-Mobile tester for checking insulation resistance of aircraft wiring cables 
the operator having to hold down a Crinkled aluminum cart has ample storage space for leads 
pushbutton, as is normally required 


As shown in the partial circuit 

diagram of Fig. 4, 115-volts dee is 115 volts d-e across the stepping clos'-g the capacitor charging circuit 
used to charge the timing circuit witch solenoid (when “start” switch for the next cycle. 

capacitor, which in turn discharges is closed) and at the same time Solenoid advances one step for 
through the Sigma relay coil at a opens the charging circuit. When the each cycle of the time, making three 
rate determined by the “test speed” capacitor has discharged, the relay complete revolutions for a full series 
potentiometer. Upon charging of the returns to its deenergized position, of tests on all 50 lines. Tester applies 
capacitor the relay operates to apply opening the solenoid circuit and re 500 volts d-c between each test jack 


teooing switch 
epping sw 


t 9 woters shown 


ker contact 


hig. 4 Partial circuit diagram with all relays deenergized and stepping switch at “home” position, Closing the “start” switch will 
idvance solenoid one step to apply line voltate to indicating lamp No | and tester voltage to test jack No. 1. Remaining 49 circuits 
not shown) are automatically indexed in sequence 
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Fig. 2 
test panel; all controls are mounted at lower right corner, (B) Test leads connect 
to numbered test jacks at rear of unit; power connection also made here. 


and ground in turn; simultaneously 


the same-numbered indicating lamp 
is connected across the a-c line voltage. 
Wh. 1 “start” is pressed, control relay 
Ki closes and tester is connected to 
read the first 16 test circuits in order. 
Stepping switch is so wired that after 
the first 16 circuits have been tested, 


relay Ki is deenergized and relay 


Inverter Features 


FRANCIS LAWN, Chief Engineer 
Lawn Exvectronics Co., Inc, 
Freehold, NJ. 


FOR INVERSION, or the conversion of 
direct to alternating current, three sys 
tems are in general use. These are the 
vibrator, the m-g set and the thyratron 
inverter, each of which has distinct 
characteristics that qualify it for cer- 
tain applications and rule it out for 
others. The m-g set can produce high 
sinusoidal voltages even from low d- 
inputs. But, it is noisy; output tre 
quency is difficult to control accu- 
rately, and efficiency is not very high. 
Che vibrator system is inexpensive and 
operates well from low d-c voltages. 
Power output, however, is limited and 


the frequency subject to variation, The 


2 
me 007 
© Gee oar 2 





Fig. 1 
constructed for operation from 115 d-e 
volts and delivering 500 watts at 120 
cycles. Commutator is driven by 1/20-hp 
motor, but tests have shown that smaller 
motor is sufficient for the load involved. 


View of commutator-ype inverter 
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(A) Numbered indicating lamps and test instrument are readily visible on 


K, closes to apply test voltage to 
the next 17 circuits in turn. Finally, 
Ky is energized to control the final 
17 test connections. 

Pushing the 
moves all 


“recycle” button re- 
power from the advance 
relays and applies d-c voltage con- 
tinuously to the solenoid until it reach 


es “home” position where breaker con 


thyratron inverter can provide high 
power with accurate frequency control, 
but will not operate at low d-c voltages 

Now under development is a fourth 
system of inversion that shows promise 
of having all of the advantages of the 
other three systems, while avoiding 
most of the drawbacks. This is the com 
mutating inverter, Fig. 1. 

The commutator system can operate 
at high or low voltage and offers high 
efficiency, high power output, low noise, 
and good frequency stability. It is ac 
tually 


method of removing the voltage and 


a switching-type circuit with a 


current from the switch before it opens, 
thus eliminating arcing and pitting of 
the contacts. The important require 
ment of the switch are that it must 
make before break and the duration 


A-c output 
| 


Ti ' sill 
| (SOOOOOFOOOOND | 
196560 ——+ J 


‘ 


‘ 


° 1€- + 


—————Aijit-——“ 
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Fig. 2 diagram of inverter 


circuit. Contacts 1] and 2 consist of 
brushes and commutator segments. 


Schematic 





Fig. 3 
for easy access to rotary solenoid wafer 
switch and other components, 


Hinged aluminum panels lifts 


tacts open o interrupt the recycle 
“hold” switch can be 


open to maintain any particular test 


circuit. The 


circuit; when it is reclosed the test 
sequence continues automatic ally, 


qQ f 


Arc-Less Commutation 


of simultaneous make must be constant 
and as short as practical 

Referring to the schematic of the 
basic unit, Fig. 2, assume that the unit 
is in operation, and that contacts J and 
) are opening and closing at a 60-cycle 
rate. If at the moment contacts ] are 
closed and contacts 2 are open, the 
current path is through half of trans 
former TJ], rectifier DI and contact / 
The voltage above diode D/ will be 
about zero and the voltage above diode 
D2 will be +- 2B approximately. With 
contacts J still closed, contacts 2 close 
at time 72 in the waveform, Fig. 3 
The voltage above diode D2 will drop 
to zero and, since capacitor Cl] cannot 








2 


Fig. 3 


Waveforms of voltage at two 
points in circuit of Fig, 2 (A) 
end of diode DI. (B) 
diode D2 


Al upper 
At upper end of 


159 
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discharge instantaneously, the voltage 
above diode DJ will drop to approxi 
mately (A) 

As capacitor Cl] discharges through 
Li and half of TJ, the 
above D1 increases. During time T2 to 
13, the only current through contact | 
will be the leakage current 
through diode DJ. This is negligible so 
contacts ] 
tacts 2 will conduct the time 
T2 74 at which contacts | 


again ¢ lose 1 he Same process dese ribed 


2B as indicated in Fig. 3 


one voltage 


reverse 


open without arcing, Con 


during 


and time 


before removes current trom contact 2 


so that it may 


open without arcing 


This contact eyeling is with 
the frequency of the output voltage de 
termined by the opening and 
closing of the swit hing mechanism 
The cireuit of Fig. 2 
inductance L2 


repetitive 
rate ol 
is improved if 


i } are 


with the diodes as 


and placed in 


series 
Fig. 4 
wave shape at the diodes as 
1 he 
the are on 
the 
through the inductance is 


indicated in 
These inductances change the 
indicated 
in Fig. 5 inductance 
the 


eurrent 


serves to 
eliminate 
tact, 


closing con 
because build-up 
limited and 
there is very litthe power available for 
It also limits the rate 
the 
When 
added to the charg 
ing rate of the commutating capacitor, 


an are at closing 
of applying 
the conduction 
this time limit its 


negative voltage to 


diode in arm 


no high negative voltage is 


the 
voltage diodes can be 


ever ap 


plied to diode Therefore low 


used with high 
voltage circuits 
There are a 


number of variation 


on the basic for 


best 


eireun obtaining 


operation under particular con 


A-c output 


dat 


= 
| 
| 


hig. 4 Schematic diagram of improved 
commutatortype inversion circuit featur: 


ing added inductance, 


dition In low-voltage 


L2 L3 
a single inductance in series 
effective 
obtained 
the 


the 


can be re 


eircuils 
inductances and 
placed by 
the capacitor 


the 


with and most 


use of 


capacitor can be 


by extending the windings on 


lranstormer 

It is 
contact be opened 
T2 T3 so 


bye interrupted by 


during 


imperative that 


switeh of 
the 


current 


timne 
that no 
the 


the 


and need 


This 


required 


opening 


time is similar to 


lime 


for a thyratron tube to 


cle lonize In 
thyra 


fact, the similar to a 


the 


emceuit os 


tron 


inverter with 


eircun 
diodes 
All the 
the time 
the thyratrons 
T3 in the 
the thyratron ci 
before 


switching 
that 
for 
affect 


same way 


replaced by ind a 
elements 


allowed 


mechanism 

affect 
deionization of 
the T2 to 
circuit. In 
the tubes 


would 


lime 
in this 


eult must deionize 


big. 5 Waveforms of voltages appearing 
in Fig. 4. (A) Voltage at point just above 


DI. (B) Voltage at point just above D2. 


the tube becomes 
the 
must open before the voltage becomes 
The 
microsec to 


the 


mee hank al 


voltage an 


positive. In circuit, contacts 


positive thyratron 


200 


requires at 
least 
the 


deionize, while 


opening — of switch is a 


function of the construc 


tion, and can be made as low as a 


few microseconds 
The 


voltage Is 


wave form of the output 
sinusoidal de 
Ll 
minimum 
values of L/ Cl are 
the over lap time in 


values of LJ and Cl 


square 


square OF 


the values of and 


Phe 


pending 
Cl in 
allowable 
determined by 
Small 


provide a 


on 


the circuit 


the switch 


will wave output 


while values will 


large vield a 


The 
feeding 


soid square wave output is ideal 


for rectifier while 


circuits, 


other equipment may require sinusoid 


al output 


Radial-Thrust Bearing for Ventilating Fans 


Belt-driven attic ventilating or exhaust 
fans, Fig. 1, pose a bearing problem to 
the the 
fan location, lubrication is likely to be 


fan manufacturer. Because of 
haphazard, and the bearing must carry 
both thrust loads, 


larly in the case of fans with a vertical 


radial and particu 
axis. It is estimated that the average an 
nual operating time of such fans is 
1000 hr. The Vernco Corporation, Co- 
lumbus, Ind., has worked on this prob 
lem for a number of years. It was felt 
that plain bearings were preferable to 
ball tend to 


nosy 


bearings which become 


after years of operation in such 
applications. 

The predecessor of the present bear 
ing mount used two plain sleeve-bear 
ings pillow blocks attached to the ven 


turi assembly, and both required sep 


160 


Thrust 


pillow 


loads 
blo« k 


oiling 


hy the 


irate were carried 


top through a 


1—Vernco 


attic 


bead rocker 


This bearing consists of 


Sprouse thrust bearing, 


big. 2 a collar 


ventilating fan. 
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, * Best Suited” for 


HIGH TEMPERATURES 


¥ oe 


READER INQUIRY SERVICE CARDS 


PRECEDING 


BACK 


COVER 


VARGLAS SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 


Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities 


Flexibility sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 


Dielectrically-Strong All grades con- 
form to NEMA and MIL-1-3190 standards 


Moisture-Resistant — including resist 
ance to salt water, mild alkalis and 
acids. 


Flame-Resistant — Standard burning 


test is 45 seconds to burn 1 inch. Can 


Send for FREE SAMPLES 


be made self-extinguishing on special 
order 


Cold-Resistant — Excellent resistance to 
chafing 


35°C." 


and abrasion, flexible to 


“For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


ing, lead wire and tying cord 
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big. 2-—Operating principle of — the 


Sprouse bead rocker thrust bearing 


setscrewed to the fan shaft 


plates with rocker beads 


two rin ker 
at 9O deg to 
each other, and a thrust disk bearing 


against the shoulder on the 


bronze 
Similar to a flexible 
coupling, the bead rocker action com 


pensates for misalignment of shaft and 


sleeve bearing 


thrust bearing support, and provides for 
distribution of the load over the entire 


hie aring area 


Out of this earlier design came the 
patented Vernco radial thrust bearing 
illustrated in cross-section, Fig. 3. Espe- 
cially designed for attic ventilating fans, 
it is a combination of the two pillow 


blo« k 


thrust bearing in one assembly 


ro ker 
The de- 
sign, covered by U.S. Patent No. 2,700,- 


580, involves the use of two porous 


bearings and the bead 


bronze bushings within an outer tube 
and a bead rocker thrust bearing riding 
on one of the sleeves. Between the outer 
tube and an inner, thinner tube is felt 
wicking saturated with SAE 20 oil. Con 
trol of lubricant flow to the sleeves is 
by the amount of exposure of the wick 
to the sleeves, obtained by varying the 
length of the inner tubing. In the illus 
tration, for example, only the shoulder 
of the lower bearing is exposed to the 
wick, whereas more than half the upper 
sleeve bearing is exposed. With porous 
bronze, oil flow through the bearing is 
increased with temperature rise. Capil- 
lary action carries the oil upward to 
the thrust surface. The bead rocker it- 
self eliminates any possibility of an un- 
parallel condition existing on the bear- 
ing surfaces 

On accelerated tests such bearings 
have run the equivalent of 60 years of 
normal use They 


ire said to be extremely quiet in opera- 


without undue wear 


thon 


Fig. 3 
thrust 


Cross-section of Verneo radial 


sleeve bearing with controlled 
lubrication. Exposure of felt widening 


to porous bearing governs oil feed rate 


Simple Linearity Test for D-C Tachometers 


F. A 


Dining 


HAYES 
MANUFACTURING 


somerville, NJ 


(COMPANY 


The conventional linearity test for a 


dc tachometer requires — expensive 
laboratory equipment capable ola high 
degree of accuracy and the services 
of experienced and reliable test per 
sonnel, The 


must be 


driving means employed 


capable ol operation over 


ul wide 


range of fixed speeds which 


can be accurately determined, such 


as a synchronous a-c motor with pre 


cision change gearing. Since power com 
pany frequencies are not accurate 
enough, the motor must be driven by a 
eparate a-c power supply regulated by a 
tuning fork. Voltages have to be read on 
1 de 


wide range must first be transferred to 


potentiometer, and due to the 


i so-calle d : volt box 


or voltage divider 
This operation 


adjustable 


requires supplying 
current to the volt box by 
means of a battery and rheostat and 
equating the voltage of some step 
on the volt box to that of the tacho 
meter with a galvanometer. The poten 
tiometer then reads a definite fraction 
of this voltage to which an appropriate 
multiplier must be applied. The poten 
itself frequently 


tiometer must be 


162 


/ 


Geors 


c 
) 


ratio 


driver 


Cireuit diagram for d-c tachometer linear- 
ity test that requires only the reading of 
a single nulltype instrument, 
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AT GUARDIAN 


FRANCHISED LL i 


DISTRIBUTORS 


Of the Self = + 


a complete line of 


GUARDIAN wnoustriat col T 


now available for immediate delivery a. 


4 


\ 
® WHEN MINUTES COUNT. .. design and production men 
are gratified to know that quantities of Guardian’s complete 
line of Industrial Relays, Steppers and Solenoids are obtain 
able from stock at Guardian’s nearby franchised industrial 
distributor. In effect, this means that substantial amounts of 
Guardian Industrial Controls are as close to you as a phone call 
Price-wise, they cost no more than production orders shipped direct from 
the Guardian plant. In-stock products include: 
A.C.-D.C. Relays—All Purpose Economy, Power, Medium Power, Telephone Type, 
Powerloid, 32 Pole, Time Delay, Overload, Plate Circuit, H.F., Antenna, Ratchet, 
Interlock; Steppers—Continuous Rotation, Electrical Reset, Add and Subtract, 
Cycling Ratchet; A.C.-D.C. Solenoids—a complete line of Intermittent and 
Continuous Duty. 


‘“‘Everything Under Control’’ 


f 
me of nearec? 


GUARDIAN @ELECTRIC 


A COMPLETE LIME OF COMTROLS SERVING AMERICAN tMOUSTRY 


GUARDIANS 


25th 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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i standard cell 


number I 


Altogether 
readings and con 
ire involved I he 
Jewett the 
iInaccuract ol the potentio 


olt box and tuning tork 


lo al 


ombined 


complic ated proce 
been developed i 
which dot . neat 
ter and which 


hort time with 
not necessary 
with 
In fact, they 


necd net bye i all 


voltage 


except to 
that the tes carried out over 
ied range 
hown in the circuit diagram, thi 
method involve coupling two 
ihometer 
ilibrated) 

; 


weal ne vin 


(neither of which need be 


either directly or througl 


them over i wide 


range ol speeds Any 


variable-speed 


device with sufhcient 


used The 


loaded so as 


driving range 


may be tachometers are 
to provide approximately 


he same 


armature current at the 


speed The 


posed and 


same 
output voltages are op 


adjusted al some speed 


prelerably near the 


top driving speed 
lo provide two exactly equal voltages 
This ts done by 


meter in the 


connecting a potentio 


load circuit of the tacho 


meter with the higher voltage output 


\ sensitive 


galvanometer is used to 


equate the voltages and to read any 


intation as the speed is changed 


Ihe galvanometes reading will of 


ourse be 


proportional to any voltage 


that 


the difference is not 


difference may develop. provided 
treat enough tu 
This test 
useful for 
devices. Thy 


either 


draw appreciable 
method is of 
highly 


error oft 
that 


current, 


course only 


lesting linear 


linearity tachometer 


innot exceed indicated by the 


ivanometer re ding 


these 
firsi 


device used in 


flywheel 
brought up to 


I hie driving 


lests Is a which is 


speed by an electric 


motor and then disconnected 


from 


the motor and illowed to 


coast. 


frequent readings are taken as the 


speed decreases 
There is 


the two 


a possibility of course that 


tachometers 


might be non- 


linear but have exactly the same 
oltage-speed characteristics. As a test 
to check this the 
ileo driven through gears at a 5 
to 4 ratio. But if both 


have strictly exponential emf vs speed 


tachometers were 


tachometers 


curves, this test would also indicate 


that they were linear devices. To 


check whether the voltage-speed func 
only be 


ton ts exponential it would 


necessary to determine 


voltage and 


speed accurately at two speeds, pre 
lerably at fairly high speed and 
at half that speed 


obtained 


sortie 
If the two voltages 
ratio the 


have a. two-to-one 


lunetion is not exponential 


Designing for Economy in Copper Components 


bZKA MELTZER 


bhi py ENcINeERING COMPANY, IN« 


Vanulacturu Engine 


neet 


Le pote fluctuation coppel we 


proriss » remain at histerically high 


level wid provide trong imecentive 


to design copper 


- 


produce is lor economy 
ke ep 


of fabricated products at 


material cost To selling 


level 


maintain 


prriee 
acceptable to customers and 
reasonable profit margins despite the 
copper Burnd hon 
gineering Company had « x plore d four 


ipproache te 


high price al 


hol iitiy down 


material 
Reduction in 


costs weight of parts 


chore ol nost 


econom al alloy 


siti, economic il 


rial and reduetion of 


form ol raw mate 


se raby) Fh Phbate haan 


ing 
Weight reduction i i 
Hhiale rial cw 


con Th ! ibyle 


| hivineet 


method a 
reduction hus receive 
itlention throughout in 
generally be lvil 


hitthe 
dictate of 


products to use a material 


i consistent with 


perlormance ind bprye ce, Bot with 


everal tinne costly is 


in 1946 i 


Coppel 

rmewing 

product 1) 1 i hore 

meentive to cut 

raw material 

relevent the 

Libya cost h 

aehinery ind 

labor cost from 
which in 
harpl 
designed 

extra material t 


be re-examined 


\nothes 


inaterial 


method of reducing raw 


weight is to re-design tor 


proce illowing leeway in 


preater 


electing the shape hie 


photograph 


haw a Burndy 


copper part for a 
connector that had 
cold headed 
molded 


ol exces 


hee nh 
shell 


elimination 


formerly 
(left but is 
Note the 


material 


now 
(right) 


which ~erved ne 


design function, but was used merely 


eres ‘ ol the 


shape limitations of 


the earlier method 


produ tion 


The second approach is use ol 


economical alloys. The table lists prices 


alloy -s lo 


of two copper-base illustrate 


the wide differentials prevailing at any 
one time for various commercial forms 


Phe Iwo illoys 


quoted ure typical 
widely used materials and do not repre 


Alloy 


prriee and 


ent price extreme 


prices ure 
determined by ivailability of 


the constituent metals and usable serap 


ease of combining, and— tor wrought 


illoys ease of working. The designer 


or cost analyst 


should use currently 


schedules as closely 
as his handbooks 

One important, but 
ly overlooked 
is this 
density 


published 


pr wee 
technical 


rather frequent- 


factor in alloy 


Copper base alloys vary in 


from aluminum bronzes at 


0.279 |b per cu in, to pure copper 
Material 


cost per unit obviously depends as much 


at 0.322 Ib per cu in 


on unit 
Phird 


ol raw 


we ight i 


price per pound 


factor Is forms 


economical 
table 

form of raw material, 
affects 


ingot Is 


material. The also il 


lustrates how the 


as well as the alloy, 


type of 


price. Generally speaking, 


the cheapest form of raw 


followed — by 


metal 


material, 


closely powders. Since 


powder parts are never 


solid, the 


pressed to a full density 


Reduction in w eight ol copper-alloy part. 


obtained by use of 


niques (right 


shell molding tech 


in place of cold heading 
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If you have a dust and dirt problem, 
itll pay you to use 


A | ke mercury relays 


Adlake relays require no maintenance whatever...are quiet and 
chatterless...free from explosion hazard, Dust, dirt, moisture and 
temperature changes can’t affect their operation. Mercury-to-mer 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time delay characteristics are fixed and non-adjustable 
For more information about Adlake Relays, write The Adams & 
Westlake Company, 1168 N. Michigan, Elkhart, Indiana 


The Adams & Westlake eee 


the original and largest manufacturers of mercury plunger-type relays 
Established 1457 . ELKHART, INDIANA . New York . Chicage 
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I rew var 








DESIGN TRENDS 


factor is again significant. As a result 
raw material costs for powder metal 
parts is almost on a par with material 
costs for cast items 

Among mill items, wire, rod and 
bar usually cost 20c a Ib more than 
comparable ingot, although soft drawn 
round pure copper wire is only about 
0c per Ib more costly. Strip costs 
about 25¢ to 35¢ per |b more than 
ingot. For tubing and extruded shapes, 
the premium may be 30c per Ib or 
greater, with the differential for small 
thin-walled tubing running 70c per 
lb or higher 

To illustrate the significance of 


form of raw 


material, consider an 


item made from copper tubing of 


0.150 O.D. x 0.016 in. wall. The raw 


Assembly Costs Cut with Self-Wicking 


REGULATION OF OIL FLOW into sleeve 


bearings heretofore has been accom 


plished 


oilers or 


mechanically through ring 


drop feed, or by capillary 
rection through felts or textile wastes 


or packing. In the latter cases, several 
pieces are usually involved and hand 
assembly is required. The process has 
recently been greatly speeded up by 
the development of Permawick, a 
material combining both lubricant and 


wicking material in a 


single fluid 
form 

The oil is a highly refined paraflin 
base, turbine quality mineral oil, con 
taining both oxidization and corrosion 
inhibitors The wicking consists of 
blended 
with the oil to form a fluid that will 


not separate under 


cellulose fibers chemically 


pressure. It con 


tains 85.7 per cent oil by weight or 


« 
a 





Permajector automatically inject 


big. | 
ing a shot of Permawick 
lubricant into a motor end bell. 


self-wicking 


166 


Copper-Base Alloy Prices* Com- 
pored for Various Commercial 









Forms 
Yellow 
brass 
93-95 Pure (approx 
Cu alloy copper 60°), Cu 
Ingot $0 .445 $0 .3250 
Powder 0 5860 0.4300 
i in, round rod 90.6436 | 0.4665 
4X4 in. bar 6.6596 | 0.6375 
'@X1 in. strip 0.7416 | 0.6460 
0.200 in O.D. x 
0.030 in. wali tubing 1.0782 1.0711 
1.00 in. O.D. x 
0.060 in. wall tubing 0.7482 0.6751 
Me in. wire 0.5623 0.5614 


material cost is $1.65 per Ib 


Chang- 
ing over to strip material for forming 
on an eyeletting 


machine drops the 
raw material cost to $0.6916 a pound 
a saving of 58 per cent. 


The choice of alloy not only affects 


about three times the lubricant volume 
medium felt wicking will hold 


It can be injected into the sleeve 


bearing cavity under pressure in a 
matter of seconds. The dispensing 
unit, Fig 1, can be adjusted to 


deliver a measured quantity of Per 


mawick into any sleeve bearing 


eavily 

Tests indicate the high oil-retention 
property of Permawick. A l-in. cube 
of the material saturated to 900 per 
cent of the dry 
weight 


wicking constituent 
showed a loss of only 0.7 
per cent after 26 hr at 200 F compared 
to a loss of 27 per cent for soft felt 
15 per cent for a medium felt. In 
plotted in Fig. 2, com 
plotted for 
pillow block bearings carrying a 30 
Ih load on a 5 8 in shaft 


another test 


parative oil retention is 







4} 
0 
« 
| 
2++4+ ; 
; Wool 
pocked 
Sool beorings | 
( | 
24 Z 68 24( 56 
Hours of ope f 
Fig. 2 Comparative results of oil re- 


tention tests on sintered bronze pillow 


block bear ings 


cost per pound, but also the relative 
cost of the various forms of material. 
As an_ illustration, much 
cheaper than copper in the ingot, rod 
or bar 


brass is 


form, but is not cheaper in 
the form of wire or small diameter 
tubing. 

Lastly, 


terial cost can be achieved by design 


significant savings in ma 


ing for processes that generate less 
s rap. Machining or blanking inherent- 
ly produces Frequently, the 
same parts can be made by forming, 


powder 


scrap 
metallurgy, or casting with 
Even when the 
price of scrap is high, it won’t return 
enough to offset the correspondingly 
higher cost of raw material. By fuller 
application of methods that result 
in less scrap, up to 50 per cent of 


little or no serap. 


the scrap has been eliminated 


Lubricant 


Sintered bronze bushings, Type | 
Class A were used and the tests were 
run at 800, 1750 and 
Federal 


separation, 


2500 rpm 
Specification test for oil 

Method 32.1.1 showed no 
loss of oil after 700 hr at 212 F. 

‘Tests actual products 
showed long life without oil deteriora 
10,000 hr at 1750 
rpm, 35 Ib belt load (Fig. 3); 
electric dryer blowers, 18,000 hr at 
1350 rpm and 20 Ib belt load; furnace 
blowers, 20,000 hr at 1000 rpm and 


made on 


tion khp motors, 


10 Ib toad. 
Permawick is a product of Fluid 
wick Company, 5319 East Oute 


Drive, Detroit 34 





Fig. 3 


Combination motor and_ pillow 
hlock bearing life tests with Permawick 
lubrication. 
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Why Bodine motors 


were selected 


for Ampex 


Tape Recorders 


d 
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Studio engineers use the Ampex 600 for broad. 
cast recording, line recording, dubbing and 
editing, and broadcast playback. 





Supplying power for the capstan drive, plus 
take-up and rewind operations, is a Bodine 
Type KYC-41, capacitor, synchronous motor 


"Bodine motors have proven 
themselves over a period of 
years to be excellent as to 
both reliability and perform- 
ance. Bodine's quality of 
workmanship provides us with 
smooth running, trouble-free 
motors whose torque charac- 
teristics are uniform from 
motor to motor." 


Mr. Leslie relates why Bodine motors were 
selected to meet his company’s very exacting 
requiremenis...see above. 


| 


J 


9 


] 





This is a new portable 28-pound Ampex 600 
professional tape recorder. It is ideal for broad 


cast studios and music schools. 





The frequency response of the Ampex 600 is 
40 to 15,000 cps; signal-to-noise ratio is over 
55 db.; flutter and wow under 0.25 





Meet Mr. John Leslie, Chief Engineer, Audio 
Division, Ampex Corp., Redwood City, Calil., 


manutacturers of Ampex tape recorders. 


acy 
YS 
sal 


50th Anniversary 
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ictional 


Pe horsepower 


MOTORS 





Be sure your motor is as good as your product. 
Bodine Electric Co., 


For information contact 
2256 West Ohio Street, Chicago, Illinois. 





BODINE MANUFACTURES 
FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR 


adding machine: 
letter opener 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 

sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

cokulating machines 
envelope sealer: 


diesel governor 


and for many other 


applications 





4 sh, fora sample copy of 
The Motorgram,”’ a 
bi-monthly publication 
discussing application and 
de sgn of fractional horse 


power electric motors 





New Components 
and Materials 


/ staff compilation ol the latest and only the latest developments 
screened for designed-in use in electrically operated end products a. 


plete with all released specifications and available application data. 





STANDARD PACKAGED MINIATURE TRANSISTOR AMPLIFIERS 


' 
New concept in packaging miniature 


electronic: component including i 
new midget transistor make po 

sible ullrasminiature landard pack 

aged transistor implifies in one 

three ined four luge for ise i" 
electrical ind communication equip 
ment he e melude recorder mithitar 

equipment, television, electro-medical 
unit transceiver id other ipplic i 
tion where pace ivinig | i valuable 
assel 


Heart of the pack wed unit i an 
extremely mall high-gain low-noise 
transistor 

Largest of the miniature transistor 
amplifiers in the line is the four-stage 


unit) which measure only approxi 
mately | in. x 14 in, wide x 14 in 
thick. It replace 21 parts four 
transistor five capacitor and 12 





resistors plus wiring. Soldering con 


nections are reduced from 46 to onl, 


7. Smallest unit, a single stage am the components are put together with 15 per cent distortion, and 0.36 mw 
plifier, is no larger than the eraser the layerized techniques used in_ the uo 2 per cent distortion. Current drain 
on a wooden pencil company’s Packaged Electronic Cir i | milliamp. Signal to noise ratio 

In the amplifier the pecially cuits, The entire assembly i ealed - 38 db nominal. Frequency char 
designed transistor are hermetically in epoxy resin ieteristics from 250 to 20,000 « p 
sealed into the ceramic base plate of Specifications on the four-stage tran db Centralab_ A Div. of Globe-Union 
a Centralab Packaged Electronic Ci istor amplifier include a gain of 75 bine 9O2H I Keefe Ave Milwaukee 
cul Small disk and wafer — type db nominal at | ke; input impedance Wis 
ceramic capacitors provide the nece of 1000 ohms; supply voltage, | 
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TEFLON TAPE IS SURFACE-TREATED TO BOND WITH OTHER MATERIALS 


Recently developed method impart material to a depth of O.OOL to 0.005 \n important torm of bendable 

bondability to Teflon and Rulon tape 1. kither part or all of any surtace Rulon and Teflon is thin tape and thin 

or film, rod heets, and extruded o1 can be treated, so that only a portion tilt varying in thickne trom O.003 

molded shape (Rulon i i modified in be bonded and the balance will » 0.065 in 

Feflon developed by Dixon retain its nonadhesive properties. Flat Solid Rulon bearings with their high 
The method is essentially a surface hapes can be treated on either side esistance to wear have given excellent 

treatment bout mas penetrate thre vo oon both side i required erformance with no lubrication i 
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NEW! SUB-MINIATURE 3-POLE 


P&B RELAY 





FOR MULTIPLE SWITCHING 


KM SERIES 
ENGINEERING DATA 
CONTACTS 
Max 3PDT. 3/32" Dia. Silver 
2 amps, 115V GO cy resistive 
VOLTAGE RANGE 
Up to 48V DC nominal 
COIL RESISTANCE 
Up to 6700 ohms 
COIL POWER REQUIREMENT 
| wort 
TEMPERATURE RANGE 
45°C to 55°¢ 
PULL-IN 
75 of nominal voltage 
TERMINALS 
Solder lugs 





=p Pither «Pr 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 


This new P&B KM series was engineered to meet the pressing demand 
for miniaturization and multiplicity of action within a single relay. 


Application possibilities cover a wide field of diverse products, 
such as: 


SMALL BUSINESS MACHINES 
ALARM SYSTEMS INTERCOM SYSTEMS 
AUTOMATIC TOYS REMOTE CONTROLS 
Here is only one of the great family of P&B relays . . . one of more 
than 20,000 design variations. Custom modification of relays, too, is 
a P&B specialty. Thus you have one dependable source for ALL your 


relay neodsl KM RELAY ABOVE SHOWN ACTUAL SIZE 
P&B STANDARD RELAYS ARE AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 





Fees eeeeeeeer 


SERIES "300" 


ELECTRONIC 


ADJUSTABLE-SPEED 
DRIVE 


SPEED RANGE infinitely adjust- 
able from 0 to 2400 rpm, 


REGULATION § Better than 5% load 
regulation 


DUTY CYCLE 
duty 


REMOTE CONTROL Control can be 
remote from either rectifier cabinet 
or motor 


BRAKING—RKEVERSING Dynamic 
braking and reversing models 
available 


GEARED MOTORS Both 4 and 
hp models are available with gear 
reducers tor speeds from 0 to 150 
rpm and from 0 to 600 rpm 


TACHOMETER MODELS Other 
models available with tachometer 
contro! to maintain speed within 
1% 


DELIVERY Both geared and un- 
geared models available for deliv- 
ery from stock 


Rated for continuous 


SEND FOR COMPLETE DATA 


187° 


with 


Ve HP meter 


IMMEDIATE DELIVERY 


ye et ee ee le eed 


co 


pe oe 


PRODUCTS 


1086 Goffie Rd., Hawthorne, N. J. 
Phone HAwthorne 7-3100 


within their load 


range can be run 
without lubrication. Since 
the solid bearings are expensive, use 


indefinitely 


of a thin film of Rulon cemented to 
a metal bearing core is said to be now 
practicable; it is a method of not 
only reducing costs but also of in 
loads 


for which the bearing may be used 
Thinness of the 


creasing range of and speeds 


Rulon film is said 
to speed up heat transfer to the ad 
jacent metal 


permitting the bearing 


to run much cooler Dixon 


Bristol, Rhode Island 
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GENERAL-PURPOSE P-N-P 
GERMANIUM TRANSISTOR 


Low-noise transistor for use at audio 


and ultrasonic frequencies is now 


available in commercial quantities 


The transistor is a pni-p germanium 
diffused alloy junction unit hermetic 


ally sealed in a 


resistance welded 


metal case with 


glass-to-metal seals 


to secure the 1'in 


2N237 


y , 
vain B=70) 


leads. The new 
transistor is designed for high 
low-to-medium power 
Marvel 
Aircraft 


Burbank 


applications (150 milliwatts) 
National 
Tulare Ave 


co Electronic Dis 
Corp S411 
Calif 
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SENSITIVE MINIATURE 
HERMETIC RELAY 


Designed for relay applications where 


compactness and light weight are 


where external electro 


effects must be held to a 
Model 1081 is supplied for 


essential or 
magnet 


minimum 


willl 


socket 
with curved terminals for solder con 


miniature 7 pin operation or 


nection. For maximum shielding mu 
metal cases can be furnished. Ranges 
and contact adjustments are available 
to order. Sensitivities as high as 50 
0-50 microamp at a coil resistance of 
approximately 2300 ohms are available 


2 


Nonmagnetic carry 35 mil 


contacts 
liamp at 6 volts d-c noninductive at 
high sensitivity, while 
0.5 amp at 28 volts d- 


can be handled 


loads up to 
noninductive 
depending upon the 
number 


moving coil sensitivity and 


of operations. High and low contacts 


can be 


arranged for zero center, 


double 
or suppressed zero with | 
closed Weston 

Instrument Corp., 614 


Ave Newark >, N. J. 
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single pole throw 


operation 
contact 
Ele« tri al 


fF relinghuy sen 


normally 


FAN MOTOR FOR ROOM 
AND CONSOLE AIR 
CONDITIONERS 


Nearly 25 per cent shorter than pre- 


vious models, new permanent-split 
capacitor fan motor for smaller room 
and console air conditioners is avail- 
able in ratings 


hp. Built-in 


from 35 mhp to ¥% 
lubrication is said to 
provide five years of lubrication under 


normal motor operation. With average 


summer only use, motor is said to 
require no relubrication 

Speed versatility of this Type KCP 
permanent split-capac itor motor affords 


High 


operating 


ease of adaptability etfhciency 


results in lower tempera 
terminal board 
equipped with quick-connect terminals 


shell. 


assembly are 


tures. Standard is a 
and mounted on the stator 

Stator and _— shell 
dipped in Glyptal protective varnish, 
affording 
conditions 


protection against climatic 


Motor end 
constructed of aluminum; the motor’s 
enclosed shell construction helps keep 
out dust and 

Capable of delivering a 100 watt 
output, the unit is 4.25 in. 
5-6 in. in diam. Higher 


shields are 


foreign matter. 


long and 
outputs in 
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APPLIANCE SEAL insures absolute 
physical seal permanent bonding to inserts 





SUPRAMICA’ 555 
ceramoplastic 


BRUSH HOLDER STUD maintains correct 
gapping under extreme conditions 


COIL FORM achieves dependable 
high speed, high frequency performance 


SPUR GEAR matching thermal expansion 


eliminates distortion and corona 


sUPRAMIC:) 


*Pamomas! 


MYCALEX 


CORPORATION OF AMERICA 











OPPORTUNITIES 


in the field of 
measurements 
and 
testing 


FOR EXPERIENCED 
ELECTRICAL ENGINEERS 


AND 
E. E. GRADUATES 


Small well-esta 
owned company 
fits plus potent 


stock 


employec¢ 
ttering usual bene 


profit-sharing and 
ownersh 


Testing 
An:!\ses 
Inspection 
Calibrat.on 


Evaluation 


Interesting and important assignments 
covering broad range of testing, en- 
gineering analyses and inspection in 
electrical, electro-mechanical and en- 
vironmental fields on all kinds of 
electrical materials, instruments, ap 
paratus and equipment. High order 
of personal responsibility in work and 
client relationships. Also openings for 
engineers and specialists experienced 
in watt-hour meter and instrument 
testing and calibration; component 
evaluation; electrical appliances; air- 
conditioners; high-voltage cable. 


In-Plant Work 


Openings for engineers and specialists 
familiar with in-plant cable testing and 
inspection, instrument and test ap- 
paratus checking and calibration; also 
in-plant audits of inspection; quality 
control, and specification compliance 
procedures 


Please send resumé of education and 
experience, stating age and salary re- 
quirements, to 


Gordon Thompson, Chief Engineer 


ELECTRICAL TESTING 
LABORATORIES, INC. 
2 East End Avenue 


New York 21, WY. 
Telephone BUtterfield 8-2600 





longer lengths are 


available 
from 1040 rpm to 1150 rpm is 
possible General 


nectady 5 N, \ 
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kK 
Lange 


Klectric Co., Sche 


TERMINAL FOR ALUMINUM 
WIRE TERMINATING 


Newly designed Termalum terminal for 
iluminum wire terminating has a 
terminal barrel containing a cartridge 
with oxide-removing compound that 
is sealed with i Wire-size color coded 


removable plastics plug. In addition 





the tongue end of the barrel is pro 
vided with an inspection hole to 
ascertain if leads are fully inserted 
Chis inspection hole is equipped with 
a plastics sealing plug. The terminal, 
made of tin-plated aluminum to in- 
sure high conductivity and corrosion 


resistance, 1s designed lo 


accommo 
Aircraft-Marine 
Harrisburg, Pa 


date wire sizes 8-4/0 
Products, Ine 
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OIL-IMMERSED SOLENOID 


Oil-immersed and sealed to 


contamination of — the 


avoid 


immersion oil 


by sludge and = destructive foreign 
inaterials, new solenoid in its special 
ly designed die-cast case is only 


slightly larger than a standard model 


of same rating when enclosed in a 
dust-tight cove! 


The sealed unit, equipped with plug 


securely 


in contacts, is anchored in 





working position by four captive bolts 
This simple procedure cuts equipment 
downtime to a fraction of that previous- 
ly required. Manual operation of the 
solenoid for machine set-up, etc., is 
sealed 


Built to JIC 


sulenoid is fully 


iwccomplished by means of a 
pin in the case top. 
specifications, the 
-hock-mounted in two directions and 
operates cooler than many coventional 
standard models. Typical test solenoid 
showed no measurable wear after 84 
million strokes at 24 strokes per min- 
ute. Another test case showed only 
superficial wear on the beating surfaces 
ifter 34 million strokes at 300 strokes 
per minute, Detroit Coil Co., 2435 
Hilton Rd Ferndale, Mich 


Circle No, 7, Reader Inquiry Service Card 
preceding back cover 


FHP MOTOR FOR LOW- 
TORQUE APPLICATIONS 


Particular useful for low-torque con- 


tinuous-duty fractional- 


applications, 
horsepower motor is factory-lubricated 
and sealed. The unit is being  pro- 
duced in quantity with a variety of 


ine luding 


finishes 


corrosion-resistant 





steel 
shaft. Oth r features include low volt 


impregnated coil and stainless 


age starting and low wattage. Present 


models are designed for 110 volts, 
60 cycles a-c operation, 

Model JSO302 is useful in refri- 
geration equipment as the power 


source for circulating and cooling 
fans. The Alliance Manufacturing Co., 


Ine., Alliance, Ohio. 
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ULTRA-THIN PRECISION- 
GAGE METAL STRIP 


Ultra-thin 
tionally close thickness tolerances, can 


metal strip, held to excep- 


be furnished in widths up to 4 in. and 
in thicknesses from 0.010-in. down to 
0.00012-in., with thickness guaranteed 
uniform to a tolerance of 0.00005-in. 
This cold rolled, ultra-thin, precision 
gage strip can be produced in a wide 
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Reliability Testing 


READER INQUIRY SERVICE CARDS, PRECEDING 


BACK COVER 


OUR MODERN PRODUCTION FACILITIES 
AND PRECISION TEST EQUIPMENT 


mean QUANTITY *# RELIABILITY 


More than 1000 relays a day are being shipped to the largest manufacturers 


of military equipment in the United States. Constant testing of sample lots 
from production runs (100% testing in the case of low level relays) has given 
Filtors relays a reliability rating second to none. 


Below is a brief description of the relays pictured above. For complete information 


regarding these types and other types manufactured by Filtors write for catalog today 


0089888 8 @ 


CONTACT ARRANGEMENT 6PDT 6PDT 2PDT 6PDT 6PDT 4PDT 4PDT 


CONTACT RATING 3 3 2 3 3 3 3 
(AMPS. RES. at 26.5 VDC or 115 VAC) 


NOMINAL COIL VOLTAGE 
VOLTS D.C.) 


HOUSING DIAMETER ” - 635” P 
MOUNTING CENTERS 1406 1.406 875 625 1562 1.406 
SHOCK (11 millisec) 506 506 506 506 506 506 


VIBRATION at 10G 5 to 5 to 5 to 5 to 5 to 5 to 
500 500 2000 500 500 500 


MAX. OPERATE AND RELEASE TIME AT... 10 10 10 10 10 10 
NOMINAL VOLTAGE (in milliseconds) 


RELAY TYPE L26F18 26SP18 M26FC6 26SC18 26SE18 26SR12 L26F12 


26.5 é 26.5 26.5 26.5 


FOR DRY CIRCUIT (LOW LEVEL) RELAYS ADD THE LETTER “SS” AT THE 
END OF THE TYPE DESIGNATION. EXAMPLE: TYPE 26SP18S 


All made to MIL-R-5757 and MIL-R-25018 (USAF) 


FILTORS, INC. 


30 SAGAMORE HILL DRIVE, PORT WASHINGTON, L.1.,N. Y., Tel. POrt Washington 7-3850 
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A HOT TIP on building 


a successful product* 


Custom Injection, 
Compression 
and Hand Molding 


- pa 
) “} a teste 


Designing 


al. 
Tt. 


Here’s how to meet a competitive 
challenge and come out on top! Wen 
Products, Inc of Chicago created 
and designed in cooperation with 
INDUSTRIAL MOLDED PROD 
UCTS, a husky, heavy duty “Quick 
Hot” electronic soldering gun. One 
that would heavy 
materials and take the daily 


well as the 


handle relatively 
abuse 
of a production line as 
intermittent job. To meet these 


tandards in performance, appeat 
ance and portability they choose 


Industrial Molded Products to mold 
the case and handle 


Such successful product are the 
result of exacting skill and exper! 
enced “know-how” 


production, 


in planning and 
Industrial fits into thi 
That’s because In 
engineer-managed = in 
phase of it from 
mold design and making—to pro 
embly and finishing 


precise pattern 
dustrial 1 
every operation 


duction, a 


Write us 
quirements and problems 


molding re 
Industrial 
is famous for fast, economical, com 
pletely satisfactory service, 


Industrial Molded 


Products Co., Inc. 
Highway 53 af US. 14 Palatine, Iinois 


about your 


range of metals, from very hard high- 


temperature resistant alloys down to 
very soft light metals 

The strip is produced in company’s 
steel mill,” a 


“miniature integrated 


facility staffed and equipped to melt 
almost any alloy, or to produce almost 
any desired metal processing. It is also 
possible to slit the ultra-thin strip to 
smaller widths with closer tolerances 
than are usually commercially available 
(i.e., in ribbons as narrow as 0.04 in., 
with widths held to a tolerance of 

0.001-in.) This ultrathin precision gage 
metal strip has already been produced 
to meet special needs in automatic con 


trol and Allied 
Watch Co 


electronic 
Products Div 


equipment, 
Hamilton 
Lancaster, Pa 
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SILICONE FOAM RUBBEK IS 
RESILIENT FROM --100 
TO 480 F 


Called COHRfoam_ new silicone foam 
rubber is light in weight and remains 
soft and resilient over a temperature 
range of 100 to 480 F 
its interconnecting — cell 
COHRfoam is said to 


instantly 


Be« ause ol 
structure 
recover! shape 


after being compressed for 
long periods at elevated temperatures 
It can be readily molded into complex 
shapes. 

Typical of silicone rubber, the new 


product is inert to ozone and weather 


ing is nonsticking, noncorrosive, 
odorless, tasteless and exhibits excel 
lent electrical properties 

In applications requiring exceptional 
silicone foam 


abrasion resistance, the 


rubber can be covered with Dacron 
Teflon film 
Initially the new 


sheet 


fabrie or 
product will be 
form and 
thick 
include the fol 
specific gravity 0.20 to 
0.35 (80 to 138 cu in lb) ; 


pression-deflection 


offered in custom 


moldings up to 8 in 


Physical 


lowing a 


properties 


com 
0.75 to 1.25 psi 
(25 per cent compression, 1 in 
thickness); and compression set, 14 
per cent (300 F, 22 hr, 50 per cent com 

thickness). Thermal 
0.33 to 0.45 BTU/hr/sq 


pression 1 in 
conductivity is 


{t/ in./} 


Anticipated uses for the silicone 
foam rubber include electrical in- 
sulation and mechanical sealing where 
a large extremely light seal is needed. 
The Connecticut Hard Rubber Co 
4119 East St., New Haven 9, Conn, 
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MAGNETIC BRAKE FOR 
HAZARDOUS AREAS 


Tested and 
brake 


electric 


disk 


applic ation on 


approved magnet 
is designed for 
motors that 


must operate 


safely in atmospheres where combus- 
tible dust creates a hazard to equip 
ment 

The new brake is designated “dust 


Class II, 


ignition-proof,” for use in 


Groups E, F and G hazardous loca- 
tions as defined by the National 
Electrical Code. 

Providing instant stop-start and 
disk 
brakes, the new units are offered in 
the 70 Series, with maximum torque 
ratings of 10, 25, 50 and 75 Ib-ft, for 
floor or mounting. Stearns 
Electric Corp., 642 S. 28th St., Mil 
waukee 46, Wis. 
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holding advantages of magnetic 


MIDGET TANTALUM 
CAPACITOR 


Ultrasmall Size M TAN-O-MITE Tan 
0.095 in. in 
diam x 11/64 in. long, and has a capaci- 


talum Capacitor is only 
tance range of 0.02 to 4 mf. Subminia- 


ture size units are specially designed 


for transistorized electronic equipment 
where small space and high reliability 


are of great importance. The units are 


¢ 


“ 


hs Wi ual \ 
iii alla 


OCTOBER 956 ELECTRICAL MANUFACTURING 





\ 
i 


: \ ~~ BS 
Roebling Complete UN 
CONTROL 


sone WE RoeVAt Magnet Wire ; 
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HECKING FORM 


re a> os 
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aif 





a aie 
SEL 
magnetic 
disc 


Wess 


with 
SC 
advantages 





Now you can drive off both ends of a motor shaft 
ind still take advantage of the quick-stop, instant 
release features of a Stearns solenoid-type mag 
netic disc brake. This new brake is designed so 
that the motor shaft extends right through the 
center and out beyond the end of the brake. For 
motor manufacturers this permits use of a stand 
ard length shaft for Stearns brakes mounting on 
NEMA frames 56-C, 66-C, 182 and 184. For de 
sign engineers it means utilization of both ends of 
the shaft, no matter what your drive needs 


Just as important, you get all the advantages of 
the popular Stearns solenoid-type brake in this 
through-shaft construction: 


Easy maintenance — Stearns solenoid brakes have a minimum 
number of parts — can be disassembled and assembled in a few 
minutes. Long-lasting lining easily replaced 


Easy adjustment — quick, accurate adjustment for torque and 
lining wear 


Fast stop — positive spring action on pressure plates, Sets auto 
matically in case of power failure 


Quick release — instantaneous magnetic pull eliminates drag 
Dust and water-resistant housings available. 


See your Stearns representative or write us fot 
full details on this new through-shaft brake 


14 
formerly 
STEARNS 
MAGNETIC 
ELECTRIC CORPORATION INC. 
120 N. BROADWAY . MILWAUKEE 46, WISCONSIN 
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usetu: for coupling, filter, and by-pass 
requirements at low voltage d-c, in 
hearing aids, miniature portable radios, 
and military equipment are met by 
these units. The capacitors have a us- 
able temperature range from 55 to 
85 C 

Capacitor construction consists of a 
tantalum wire anode, having a spe- 
cially processed oxide film, contained 
in a tiny cylindrical silver case, which 
is the cathode. The case is electricall 
“live” and has the negative wire lead 
fastened to the end, The case is filled 
with an electrolyte and sealed by a 
Teflon bushing 

The positive lead wire is radial, 
emerging from a small plastics embed- 
ment which protects the welded joint 
and the projecting anode, and also 
prevents the anode from being rotated 
inside the case. The wire can be bent 
readily to an axial position when both 
leads are desired this way. The plastics 
protection feature makes the capacitors 
easy to connect with a minimum of 
care, Every capacitor is aged unde 
operating conditions. They are tested 
100 per cent for capacitance, power 
factor, and d-c leakage current. Ohmite 
Manufacturing Co., 3613 Howard St.. 
Skokie, Il. 
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POWER TRANSISTOR 
OPERATES FROM 12-VOLT 
BATTERY 


Geranium p-n-p audio power transistor 
that operates from a 12-volt battery 
can readily dissipate 5 watts at a 
75 C mounting base temperature and 
25 watts at room temperature. The 
collector current rating is 2 amp at 


75 C. Its power gain is 30-40 db and 





it has ac gains up to 190 at 0.5 
amp collector current and 50 at 2 
amp. 2N235A is the JETEC designa- 
tion reserved fo. this transistor, which 
features welded construction with a 
vacuum tight seal to insure long life 
and stable operation. 

The transistor is suitable in appli- 
cations where the 6AQ5, 6V6 or 
similar beam power amplifier tubes 
are now used. It can be used to drive 
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COMPARATOR-CHECKED 


to insure precision parts 


Threaded cores are checked on an optical 
comparator at 100-x magnification to assure 
exact conformance. Arnold quality control of 
iron powder cores includes the maintaining 
of rigid electrical, physical and dimensional 
specifications unmatched in the industry. 


Write for a copy of Bulletin PC-109 


Contains essential data on processing, control method 
pplications, types, sizes, suggested use frequer 
etc. of Arnold iron powder cores 


ADDRESS DEPT. EM-610 


\DEK INQUIRY SERVICE CARDS, PRECEDING BACK 











IRON POWDER CORES 


to meet your highest requirements 


*% FOr QUALITY 
% For DIMENGOWAL ACCUMACY 


Here are the essential facts to keep in mind about iron powder cores 
and Arnold. As illustrated above, we make a wide selection of cores, 
from simple cylinders to special cores of complicated design, That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use in antenna and RF 
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes 
proposed by the Metal Powder Association. © We'll appreciate the op 
portunity to supply your needs... /et us quote on your requirements, 








THE ARNOLD F:'NGINEERING (SOMPANY - 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
[ML General Office & Plant: Marengo, Illinois 
> DISTRICT SALES OFFICES... New York: 350 Fifth Ave. 

Si" Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkelay St. 
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EI: INGINEERING 
KE INOW HOW! 


7 


General Industries 
FRACTIONAL HP. MOTORS 


1/40 HP. to 1/1100 HP. 





Engineering Know How... means efficient 
performance and longer life... a prime factor 


in every Gl FRACTIONAL HP MOTOR. 


® Engineering Know How is just one of the reasons why so 
many original equipment manufacturers have come to rely 
on Gl. They know that a GI 1/40 hp to 1/1100 hp motor 
will “hit the specs" every time; there's no ‘almost’ about 
a Gl fractional hp motor. Manufacturers like General In- 
dustries’ free design consultation service and right-on-the-dot 
deliveries, too. When you have a fractional hp requirement, 
you'll find that your best bet is to ... specify Gl! 





~S 





MODEL B MODEL A » MODEL C . MODEL E 


4-pole,4-coilshaded 2-pole, shaded pole 2-pole, shaded pole * 4-pole, shaded pole 
pole AC Induction AC Induction Type AC Induction Type + AC Induction Type 
Type . : 


Write for Complete 


Specifications and 





Quantity - Price 





: Quotations! 
MODEL O MODEL D : MODEL F 


2-pole Capacitor . 4-pole,4-coilshaded > 2-pole, shaded pole 
Reversible Type AC pole AC Induction * AC Induction Type 
only (for 6, 12, or « Type 


24 volts) 


DEPARTMENT GL °* ELYRIA, OHIO 


small motors and = servos Additional 
applications include: regulator circuits, 
power supply circuits, and high cur 
rent switching circuits. Semiconductor 
Products, Red Bank Div., Bendix 
Aviation Corp.., 201 Westwood Ave 

Long Branch, N. J 
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SMALL GLASS TRIMMER 
CAPACITOR 


Precision glass trimmer capacitor, with 
a linear turning curve, has a capacity 
range of 0.5 to 4.0 mmf 

Measuring only *%4-in. deep behind 
the chassis, the capacitor is designated 
Code 682014. Lack of negative incre- 
ments in the tuning curve makes it 


‘&\3 


A \\G 





= 


ideal for critically tuned RF circuits 
and high Q tuned circuits. Minimum 
Q is 500 at 500 me. Temperature coeffi 
cient of capacitance is 50 + 50 ppm 
per deg C, 

Adjustment tongue is 0.029 in. wide; 
the mounting has a standard bushing 
8-32 thread. Constructed of glass tubing 
with a coating of metal bonded to it, 
the trimmer capacitor has a silver plated 
Invar core and wire terminal. Hardware 
is included with the unit. Corning Glass 
Works, Corning, N. Y 
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ELECTRIC CLUTCHES 


Both single and double types of Maxi 
torq electric fioating disk clutches ar 
now available in a full range of stand 
ard sizes. The clutch consists essen- 
tially of sealed magnetic coil enclosed 
in the clutch housing and actin 
through a sleeve and pressure plate to 
compress the clutch disks 

Feature of the design is that the elee 


tromagnetic actuating mechanism 
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The ring of quality 


Colorful, low 


contributing to the lux : 
brilliant for life, wash bright in seconds, out-last tires. A product of The Bear 
Sole Co., Wadsworth, Ohio, these rings are available in a variety of color 


cost 


white. They re 


could equal its 
Butyl! label on the Flex-A-Wall 


made of Enjay 
performance 1! 


sidewall rings that ean be quickly 


ury 


look of today’s new 


severe 


laboratory 


Cars. 


and 


road 


nstalled on tire 
‘They’re 


inexpensive, sta 


tests. ‘| 


Find out for yourself the many technical advantages of Enjay Buty! 
that is outperforming natural and other types of rubber in 


industrial and consumer applications. For full information, and 


a 


wide 
for 


or it 


Butyl Rubber because no other rubber tested 


he Enja 


carton assures the buyer of outstanding quality 


the rubber 


Variety ol 


technica 


assistance in the use of Enjay Butyl, write, wire or phone the Enjay Company 


INQUIE 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa 


Vif 


CAKDS 


PRECEDING 





BACK 


COVER 


root 


BUTYL 


njay Butyl i 


th 


the 


lo aging 












uper-durable rubber 
outstanding resistance 


ibrasion « tear « chipping « cracking « 


zone and 


* heat « cold . 


corona . 


sunlight 


chemicals « 


moisture 


7 


Yuses 










-tationary. Positive pressure is exerted 


and maintained on the clutch disks 


entirely by means of the magnetic flux 
there is no mechanical contact between 
| the moving and stationary parts 


Another important feature: magnetic 

flux and, in consequence, the pressure 

FOR PRODUCING exerted on the clutch disks, can be 
precisely controlled by varying the 


CUT AND STRIPPED WIRE LEADS voltage 


The electric clutches are useful where 


9000 PER HOUR— r TO 40" it may be desirable to pick up or slow 
7500 PER HOUR—40" TO 60" down a load gradually. Other applica- 


tions include uses as a “dead man’ 
6000 PER HOUR—60" TO 80"' type of control in conjunction with 

safety devices 
—Thats 3 to 12 times faster production than he clutehes can be furnished with 
; . seni ' either steel disks (usually running in 
yo Cay be getting now. oil) or with standard bronze-faced 
Acme's wire cutting and disks for dry applications. The clutches 
stripping machine, model use standard Maxitorq Dise-Pacs, driv 
CS 10, one of many being ing cups and rings. All sizes of the 
used at General Electric clutch operate on 110-volt current, re¢ 
plants tified to 90-yolt d-c eurrent, and con 
sume 80 watts The Carlyle Johnson 
Machine Co.. 52 Main St Manchester 
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POLYESTER RESIN GLASS 
MAT LAMINATE IS FLAME- 
RESISTANT 


AND CHECK THESE an and fame ee = of 
TIME AND LABOR SAVING ADVANCES, TOO. Phenolite, identified as GP-9204, is 


the newest addition to a_ recently 


Preheating unit, eliminates hand Completely automatic operation, developed line of polyester glass mat 


twisting. Allows the plastic strip to requires no operator in attendance. laminates and has UL approval is 


° . sistance aterial. Approved 
come ofl without fraying the ends \ positive SC rap Eyer tor mes hanism a flame resistance mat rial PP 


or ttrands. Permite pretinning in removes all types of sticky and for the sole support of current-carrying 


f mpers 2s 50 C, this 
batches without retwisting! tacky insulation Practic ally all parts at temperatures up to Is 


Automatic power takeoff, with size leads are stacked automatically new laminate also has good dielectri 


synchronized dereeler. niformly ina trough —end to end ready for 
feeds up to LO.000 feet of wire pet pretinning le : lit 
hour directly from any size reel PEAK PERFORMANCE _— age nates a = 
up to 24" high without stress or —MINIMUM ; — . i si ~s ceo — 
strain! Assures extra close toler MAINTAINANCE Nlity and impact strength 


st echanical applications, such 
ances on overall length and strip nh u mom anc pp 


loss properties under dry conditions 
and reasonably good dielectric strength 


gests 
er 


pre ttnne working thie hanism is 
Rapid change over for different completely immersed in oil . . 
wire lengths. With ACME ma eliminating the need for lubriea 


chines chanye ove for any siz tion Phere ure Thay =CATTDS, gibs., 


as supports, panels, and cams. Its 
electrical and flame resistance make it 
applicable for armature slot wedges, 
spacers, swit hboard panels, switch 
lead Is a snap Phere Is ne reset sleeve or sliding bearings lo wear insulators and are chutes 

Mechanical and electrical properties 
of Grade 9204 (% in. thick) inelud 


the following typical values 


tiny The proper size gear is in and cause production stoppages 

serted in seconds——and you get the through constant repairs and re 

same exact lead every time! peated overhaulings 

\( MI machines keep yout production voiny al top labor saviny and Flexural strength, psi 
ASTM D 256-4711 


to 8? per cent have been effected with ACME wire cuttine and ripping Condition A MD 


profit making speeds Direct savings in labor and production costs of up 


machines! CD 


ww complete information showi 0 ACME machine ll p for themselve Impact strength, ft Ib 
return annual win we rite toda or ¢ eriy f ! ASTM D 256-47-1 
{ ondition I Oe} 50 ( 


WIRE MACHINE COMPANY MD 


acme 234 East 3rd Street, New York 9 N.Y CD 


ORegon 7-8290 Rockwell M 
ASTM D 785-51 
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Check these 
added features 


Automatic lining wear 
adjustment 


Manual release with automatic 
reset 


Direct action — 
no levers or linkage 


One-piece, totally enclosed 
housing 


One-half usual length — 
pleasing lines 


Cutaway view of endbel! mounting type 


Use these iad Special-Motor Library 


Don't ever pay for special-motor develop 
4 7 1 we fh a ee ee 

TCS CUP ae 

dreds of unique specially designed motors 
S$ 3 aie ES ees ST a 


NEW REULAND 
FOOT-MOUNTED MAGNETIC 
BRAKE (DISC TYPE) 

_. COMPLETE with 
SHAFT and BEARINGS 


First and Only Disc-Type Brake to fulfill 
J.1.€. Specifications the cficient, direct-actio 


Operating advat tape ot the Reuland dis ty pe magnet 
brake are now available for the first tame in thi elt 
contained unit. Being foot-mounted, ic can easily be 
coupled tO existing motor or equipime t shafts in accord 
ance with J.L4 pecifications. As a standard unit ital 

can be purcl ised ‘off the shelf y O.E.M or added to 
equipment at any time by user Available with exther 


ingle of dk uble end shaft 


Also available without shaft wectaoa ai 


type magneuc brake ire also supplied tor application 
Where the motor or equipment 
directly into the brake. These uni 
foot-mounted and endbell mounting ty px logether with 
the completely elt contained unit ce ribed above th 
brake provide low cost compact i Pett t operat 


ing features that are unequaled 


Reuland Brakes provide great versatility 

Shaft can be extended entirely through brake, when 
desired. Also, hook ups with Reuland Fluid-Shaft motor 
and Motoreducers permit many J.LC. and other uniqu 


power and braking combination ombinatios that 
can he taslored to our exact drive j f { without 


huge, special devclopment cost 


Other Reuland Firsts 


Motor with internal fluid coupling 
Spline coupled hydraulic pump motor 
All-aluminum motor frames 
“Xpandable” motor design 

Slip Ring Motors in small +66 frames 
“Through-Shaft” magnetic disc brakes 
Precision motors for machine tools 


ane 
- ee 
Standard Motor Catalog 
me Contains engineering information on try 
i S FUR Me ut  atM  e r mue! 


and motoreducers. Sent free on request 


REULAND ELECTRIC COMPANY 
Western Division hambr 4, Calif 
r 1A % D) Eastern Division: How 3, M 
Distributors in [ fia f 


all prin 





More safe power from motors 


LOCKED ROTOR CURRENT 


BY CLOSING THIS GAP 


New thinking in the product design field calls for 
getting the most power out of motors... safely. It offers 
obvious competitive advantages in reduced motor size 
and lower costs. 

Several of the nation’s foremost equipment manu- 
facturers have accomplished this objective, solved some 
of the toughest motor protection problems with the Silic- 
O-Netic Overload Relay. 

Here’s an overload protector that can safely re- 
duce the gap between running and locked-rotor currents. 
Overload protection with time delay can be set to within 
115% of running current; locked rotor current within 
300%. Despite these tight operating char- 
acteristics, ample provision for starting in- 
rush is provided 

And what’s more, current rating is 
stable; never changes with ambient temper- 
ature because this relay operates on the 
Heinemann hydraulic-magnetic principle. 

Can these seemingly fantastic speci- 
fications be maintained in production? Yes. 

In fact, at least one manufacturer increased his product 
guarantee after protecting his motor with a Heinemann 
Silic-O-Netic Relay. It’s worth your investigation 
now. Send for Bulletin 5101B. 


ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J. 


23 © 98 
Dielectric constant, 106 cycles 

ASTM D 150-47-1 

Condition A 

Condition D-24 23 


Dielectric strength, ky 

Parallel to laminations 
Step by step 

ASTM D 229-49 
Condition A 
Condition D-48/50 

Arc resistance, sec 
ASTM D 495-481 
Condition A 


The laminate is produced by im 
pregnating glass fiber mats with a 
liquid polyester resin containing in 
organic fillers and a catalyst. These 
treated mats are then heat-cured under 
low pressure to produce a_ hard 
laminate. Grade GP-9204 comes 
three sheet sizes: 32 x 36-in., 32 
in and 32 x 74in. National \V 
canized Fibre Co.. 1056 Beech 
Wilmington 99, Del 
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EXPLOSION -PROOF 
MAGNETIC BRAKES 


Series of explosion-proof brakes has 
been added to a line of direct-acting 
magnetic disk brakes for use with all 
standard electric motors The “700” 
brakes have been tested by UL and 
approved for installation in hazardous 
locations. Two basic styles are now 
offered. 

One is the 709 Serie which incor 
porates a thermal release which auto 


matically releases the brake if housing 


temperature approaches the limits set 
by UL as dangerous for possible igni 
tion of various dusts, ete., covered in 
Class I], Groups E, F and G. The 709 
Series also meets the requirements for 
Class I, Group C, which calls for an 
enclosure that will withstand internal 
explosion, as well as the temperature 
limitations 

Also available is the 707 Series 
brakes, built to withstand an internal 
explosion, within the requirements set 
by UL for Class I, Group D 
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cable 
owerchargers? 


Superior design, engineering and workmanship . . . plus finest materials. 
That's why Fox Powerchargers give outstanding performance . . . why they 
are the choice not only of independent operators, but also of many major 
oil companies. 


For wiring and cable, Fox Products Company depends on Carol. Over the 
years, they have found that Carol Cables exceed their own rigid speci- 
fications . . . are delivered on schedule. Carol quality is one good reason 
why Fox Powerchargers are in national demand. 


And Carol Cable can do as much for your product. All wire and cable is 
manufactured in our completely integrated wire-making plant. Every step, 
from drawing of wire to compounding of insulation is carried out under one 
responsibility and strictest laboratory control. 


It's more than likely that you'll find the cable you want in the complete 
Carol line. If not, we'll be glad to make it to your individual specifications 
And don't forget—Carol Cables are top quality ... delivered on prompt 
schedule .. . and priced right. Find out today how we can help you. 


CAROL CABLE COMPANY DIVISION OF THE CRESCENT COMPANY, INC., PAWTUCKET, RHODE ISLAND 


ee 


Serving industry for over 30 years 


Penn-lexas 


ons 
* 


,NEMA! 
ws 
* rage * 
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[he new series can be supplied for 
motor mounting or foot mounting. 
Dings Brakes, Inc., 4740 W. Electric 
Ave.. Milwaukee 46, Wis. 
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SO SENSITIVE 
PRECISION MOTORS FOR 
“IT CAN MEASURE THE CHARGE =4ACHINE TOOLS 


BETWEEN YOUR FINGERS Design of a line of precision motors 


features a vibrationless running char- 
acteristic especially valuable for preci- 
sion work. This feature is attained by 
dynamically balancing the rotor and 
installing it between two extra heavy 


se 


u 


CURTISS-WRIGHT 
DYNAMIC CAPACITOR duty bell bearings. Precise tolerances 


are likewise maintained throughout as 
ELECTROMETER sembly 

Phe motors, built for powering ma 
chine tools, are of the radial air gap 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS design, and use a thinner, lightweight 


Measures currents os low as 10°'* amp. * Extremely high input impedance . . . low-inertia rotor assuring smooth 


10'® ohms. * Low drift — less than ~ 1 mv per 24 hours, * Uses dependable, ‘tarts and quick stops. The narrower 
durable dynamic capacitor. * Accuracy of * '/, % full scale. * Only 14” x 10” x 9” rotor also shortens up the motor’s over 
all length to give it a “wafer” effect 
The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- Motors are available in TEFC and 
uring minute currents or voltages from high impedance sources. There PENV types in ratings from 42 hp 
is no 60 cps interference since the Dynamic Capacitor Electrometer through 3 hp, continuous or intermittent 
operates at 1,000 cps. The instrument can be used to measure static duty. Reuland Electric Co., 3001 W 
charges, potentials of floating grids, insulation leakage currents, capaci- Mission Rd., Alhambra, Calif 
tor dielectric leakages; and to study transistors and diodes. Its rugged- Circle No, 18, Reader Inquiry Service Card 
ness, rehability, and high sensitivity make it especially suited for use a 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 


physics and medicine it may be used to measure cell potentials, skin SILICONE RUBBER 
potentials, streaming potentials, injury potentials, and nerve impulses. COMPOUNDS USE 
Besides providing an indication on its own meter, it will operate any STANDARD MOLDS 
standard recorder. For details, write Nuclear Equipment Sales Dept., 


; : Three advanced silicone rubber com 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


pounds are particularly suitable for 
producing O-rings complying fully to 
AN. MS, SAE, JIC and NAS dimen 
sions and tolerances, and for fabrica 


ELECTRONICS DIVISION tion of many other silicone rubber 


part The compounds supplied in 

TSS wii , es 
80 and useful over a —80 to 500 } 

CORPORATION + CARLSTADT, N temperature range, have a molding 
shrinkage that dup lic ate that ol 
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Simple Arithmetic... 


TG 3 WY » Sheet Base Price "ae o b cents per (b. 
Type iE 0, Sheet Base ad - oe ih) cents per (b. 


b cttiealitidn td ae Le Lule et es eer. ul] 


Vl Ue 


im Stainless SHEET Costs! 


Now you can SAVE $215 per ton 
im base price alone! 


Many designers and fabricators who are expensive of all stainless grades, as an 
currently using Type 302 stainless can, in economical and practical material. When 
numerous applications, specity Type 430 properly applied, Type 430 has all the 
straight chromium stainless and take desirable qualities of beauty, corrosion re 
advantage of the 1034 cents per pound sistance, strength, long lite and low main 
difference in base price. Some of our tenance that no other material, except 
customers are already saving more than stainless, can offer 
$215 per ton using our 430 MicroRold 


We are currently producing our 
stainless sheet. 


MicroRold Type 430 sheets up to 48” 
The steel industry estimates that 50% wide in thicknesses .005” to .109” with 
of all stainless sheet applications could 2B or 2D finishes; and in thicknesses 


satisfactorily employ Type 430, the least 010” to.109” in No. 3,4 and 7 finishes. 


Send for Your copy, “Care and Use of 430 MicroRold Stainless Steel” 


Washington Steel Corporation 


10-BB WOODLAND AVENUE, WASHINGTON. PA. 
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WE LEFT COMPETITIVE 
RATINGS OUT OF 
THE CHART PURPOSELY.. 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 





Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘‘beef' alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put ' of all teeth in continuous 
full-depth contact. This results in spreading tooth contact over 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 





Lartion Michigan /oot Compsios 


TITLE Mettichels Reed + Detret 12. Michiges 





organi rubbers effecting savings 
through elimination of special tooling 
and other special requirements. Go 
shen Rubber Co., Inc.. 2886 S. Tenth 
St., Goshen, Ind. 
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MINIATURE SATURABLE 
REACTOR 


Now in production, midget nine-si 

teenth-inch cube magnetic devices per- 
form virtually all vacuum tube fune- 
tions: input amplifier, gate, time base 
decimal counting unit, coincidence 
amplifier, and control circuitry. Thes 
are immune to damage from = shock 
vibration and accidental overload 
Called the Ferristor, the unit, essentially 
is a miniature saturable reactor con- 


sisting of simple wirewound coils on a 





mapnets core, encased nm epoxy resin 
with four pigtail leads. Available are 
two classes of Ferristors, one for high 
speed magnetic amplifier applications 
and a second type for counting circuits 
Windings of L000, 2000 and 4000 turns 
provide a choice of sensitivities and 
gain factors for different: applications 
Units engineered for  ferro-resonant 
counter use combine with capacitors to 
form bistable circuits. Berkeley Div. of 
Beckman Instruments, 1200 Wright 
Ave.. Richmond 3, Calif 
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VIBRATOR DESIGN 
ELIMINATES BUTTON 
CONTACTS 


Design of the Series 1600) vibrats 

utilizes the vibrating reed and side arms 
themselves as contacting elements b 
designing these parts of special contact 
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iL lea at work... 


Why Dobeckmun’s Dobar-M'is blue. when dovar-at (made with 
Mylar*) was first introduced by Dobeckmun, customers were so impressed with this superior insu- 
lation material they wanted to be able to recognize it instantly, anywhere. Because of Dobeckmun’s 
extensive manufacturing facilities, it was a simple matter to color Dobar-M a bright, electric blue. 
This new blue color tells you you are achieving maximum dielectric strength in a minimum of space 
in slot cell insulation for integral and fractional horsepower motors. The development of Dobar-M 


is typical of Dobeckmun engineering which takes ideas and puts them to work for you. Whether 


you need tapes, layer or slot cell insulation materials, the next step is to call Dobeckmun... today. 


Dobeckmun Company, Cleveland 1, Ohio «+ Berkeley 10, California 


* Mily 





alloy. The result is far greater contact 
area. and longer vibrator life in service 

Sticking of contacts is eliminated and 
wear is distributed over a larger surface 
than previously possible. The simplified 
construction permits full use of auto 
matic production. Mechanical hum i- 
held to a low level due to the lighter 


mass of the mechanism in this design, 





and to refinements in noise reduction 


ACTUAL SIZE 





More compact construction reduces 
vibrator size from that previously re 
quired to handle comparable output- 
P. R. Mallory & Co., Ine., 3029 | 
Washington St., Indianapolis 6, Ind 
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SUBMINIATURE SNAP- 
ACTING SWITCH HAS 
ACTUATOR INTEGRAL WITH 
SWITCH BODY 


Kase of installation and maintenance 





| 2300 
Series 


of factory-set switch is provided = by 
Type USM switch, by actuators in 
tegral with the switch body. No ad 
justment is necessary. The small size 
and unobstructed, flat sides of the ' 





“witch permit easy ganging of fou 





Packed with PREMIUM & 
Powet and Performance! ao eee. | 


apparatus; switch measurements are 


1 4 in. thiek, 25/32 in. long, and 9/16 
Here is a new, more powerful timing motor with the extra 


torque and gear train stamina you need for today’s ap- 
pliance timers and dozens of other timing jobs. And this 
bonus in power is combined with the usual HAY DON 
hysterisis motor advantages; small size, quiet operation, 
dependability, total enclosure and all-position synchronous 


in. high, depending upon type of 
actuator used. Four types of actuators 9 
ire available the basic — pin-type 
leat long leaf. and leaf-roller ty pe- 
Listed by UL at 5 amp 125/250 volt- 
ic. the switch is single-pole double 


operation 
: ; ; throw. Unimax Switch Div The W 
Speeds 1, 2, 4,6, 8 and 10 rpm; torque -10 ounce-inches L. Maxson Corp., Ives R4., Walling 
at 1 rpm; 115 and 230 volt, 60 cycle lt al 
HAYDON MOTORS A product of sound engineering Circle No pets yen eo do Card 
and precision manufacturing . . . highest quality always 
Write today for engineering data sheets on this new 2300 
Series Motor and for catalogs describing the complete 
line of HAY DON Timing Motors and Devices. Or contact 
the HAYDON Field Engineer nearest you RELAY HAS HERMETICALLY 


AND INDIVIDUALLY SEALED 
CONTACTS 


Possibility of contact contamination i- 






* Trademark Reg. U.S. Patent Office 





Vea Ty | 


AT TORRINGTON 


<aid to be positively eliminated in 





A SUBSIDIARY OF GENERAL TIME CORPORATION relay which has hermetically and is 





dividually sealed contacts [he ney 


ee ee. | HAYDON Manufacturing Company, Inc. F-70334-1 relay uses maker's magnet 


TIMING 2534 ELM STREET, TORRINGTON, CONN ically operated, hermetically sealed 


Glaswitch as the switching element 
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SHICONE DIELECTRIC COMPOUND 
LUBRICATES, STOPS CORROSION 


A silicone dielectric compound, Dow 
Corning 5 growing in popularity 
for a wide variety of industrial and 
public utility applications. That's 
because the compound possesses excel- 
lent repellency and corrosion 
resistance in addition to its superior 
dielectric properties. 


is 


waier 


A leading public utility company reports 
i thin film of Dow Corning 5 on insula 


tors reduces electrical leakage to a new 


minimum by preventing the formation of 


conducting moisture films. 


continuous, 


the 
maintains 


Furthermore, 
film 
high surface resis- 
tivity despite 
heavy contamina 
tion by air-borne 





fly ash, cement 
dust and earth 
particles. Its ef 
fectiveness ap 
pears to. persist 
without miainte- 
nance lor many 
years. 


Non-melting and grease-like, Dow Corn 


ing 5 is also an effective, long 


lubricant for switches, meters, condensers 


recorders and similar mechanisms It 
maintains lubricity at temperatures rang 
ing from 100 to over 300 F and resist 
moisture, Oxidation, salt spray and chem 


attack 


ical 


A convincing dem 
the 


Dow 


onstration§ of 
versatility of 
Corning 5 
by 
C. Brown 
Ret.) 
that 


is pro 
Col. K. 
(USAR 
reports 


vided 


who 
the silicone 
compound has 


topped salt water 


tackle blocks 


electrical 


brass 
connectors 


corrosion of the and 


copper and 
battery terminals on his ocean-going ship 


fittings, 


‘Sou'’Wester™ In the Colonel's words, 
The results far exceed expectations 
Fittings and connections show no sign 
of corrosion; terminals are electrically 
efficient.” No. 31 


Canada: Dow Corning Silicones Ltd, 7 
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Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No.8 


Silicone Coating Cuts Cost of Ceramic Electrical Insulators 


Imaginative use of new 
quently 


materials fre- 
enables designers to create a 
competitive sales advantage while cut- 
ting production costs. Here’s a case in 
point from Centralab Division of Globe- 
Union Co., Milwaukee. 


Centralab reports that a 


replacing 


ceramic 


silicone treatment 


is rapidly conventional glaze 


coatings on electrical insulator 


Production savings with the silicone treat 


ment range as high as several dollars per 


thousand units, permitting Centralab to 
quote competitively for ceramic against 
ordinary plastic molding materials 

The new treatment consists simply of a 


New Silicone Bended Mica Tape 
More Flexible, Easier to Handle 


Mica Coated Products Co., Salem, Mass., 
has developed improved H 
insulating material comprised of a thin 
coating of ground mica bonded to glass 
cloth with Dow Corning 994 Varnish. 


an Class 


According to the manufacturer, this new 


combination provides greater dielectric 
trength and heat resistance than possible 


In 
than 


with silicone-glass alone addition, it 


has far greater flexibility conven 


tional tapes made with mica 


plitting A 
thickness of it 


1/32” 


mil may be wrapped 


around a 


mandrel without harm 


Thi 


gage 


new uniform in 


Since 


no 


material is unusually 


diel 
ky 


welding 


finish and ctric strength 


it iS neither tac or slippery, there 1 


danger of its together or block 


ing when guillotine-cut 


Ihe flexibility of Dow Corning 994 Var 


nish and its compatibility with mica led to 


its use as the binder 


for ground mica 
coating on two other new tapes by Mica 
Coated Products Co.: an alkyd resin dipped 
glass cloth for temperatures up to 170 ¢ 


Mylar Cla 


ilicone-mica combination give 


and lor 


The 
both tapes 


B application 


appreciably greater resistance to. ifire 
and arcing No. 32 
Silicone-Glass Laminates for electrical and 
mechanical applications are described in new 


brochure which illustrates parts used in typical 
industriol applications. Also provides engineering 
information on silicone-glass laminates and lists 


fabricators of such laminates No. 33 


ATLANTA + BOSTON + CHICAGO + CLEVELAND + DALLAS + DETROIT + LOS ANGELES - NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 


Great 


nto 


Britain: Midland Silic es 


a ~~ — 





& 





- 
- 

dip in Dow Corning 200 Fluid followed 
by a short baking cycle, contrasted to the 
costly individual air-brushing and high 
temperature kiln-firing equired for a 
glazed surface The silicone treatment 
gives equivalent or better moisture resist 
an and surface resistivity for all but th 
highest frequen ipplicati 


Centralab now offers the silicone treatment 


on its entire line of steatite-ceramic part 


including insulators, Capacitor bodies 


rotary switches and trimmers. Silicone 
have become such a strong selling point 





Greater 
ceramic tube socket is demonstrated by dunk test 


moisture repellency of silicone treated 


using colored water 

that, as a Centralabd spokesman puts it 
Our sales department reviews every order 
or quotation request calling for glaze and 
recommends the silicone treatment wher 
ver possible No. 34 


Send Coupon for More 


Information 





DOW CORNING CORPORATION . Dept. 4510-a 


Midland, Michigan 


Please send me 
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ZONE STATE 


France 5% Paris 
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know 








about 





bacon fat 











and 


Albanene 


Here's the buying information you should have 
to get the best value when you buy tracing paper. 


1. The usual way of “transparentizing” tracing papers is with waxes or 
mineral oils—much the way bacon fat makes a paper towel transparent 
kventually, these oily fluids “leak” out—leaving the paper opaque and 
useless for reproductions 


Result: Valuable drawings on ordinary tracing papers eventually become 
yellow or brittle—lose their reproduction qualities. And, these days, replace- 
ments often cost twice as much as the originals 


2.The K & E way —Albanene tracing paper is made transparent with an 


inert synthetic resin which is chemically stabk can’t leak out—ever! 


Result: Albanene stays transparent stays strong ... protects every 
nickel you invest in time and talent working on it 


important: During manufacture, constant testing guarantees uniformity 
as well as pencil taking and erasing qualities. The very qualities that have 
made Albanene—America’s best selling tracing papet 


Try Albanene Today it’s available in 3 weights and in rolls, sheets 


of pads Try it now ... it’s the best value you can buy! 


89 VEARS OF LEADERSHIP 


In equipment and materials for drafting, surveying, 
reproduction and optical tooling .. . in slide rules 
and me asuring tapes 


> KEUFFEL & ESSER CO. 


NEW YORK . HOBOKLN AN Detror Chicago - St Lowts - Datlas - San francisco - Los Angeles 
Seattie - Montreal 
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which is isolated from all other parts 
of the unit. Relay is available with 
coils designed for use at 6, 12, 24 or 
48 volts d-c. Contacts are normally 


open or normally closed, and are 
rated at 0.5 amp inductive (L/R 
0.026) or resistive at 28 volts d-c. 
Revere Corporation of America, Wal- 
lingford, Conn. 


Circle No. 23, Reader Inquiry Service Card 
preceding back cover 


SINGLE-TURN POTENTIOM- 
ETER HAS 1-7/16 INCH 
DIAMETER 


Developed to fit ALA dimensional stand- 
ards, Series 5400 potentiometer has a 
1-7/16 in. diam and is housed in a 
dimensionally stable one-piece plastics 
cup. The single-turn, continuous-rota- 
tion unit can have 8 sections ganged on 





a common shaft at the factory, each 
with a maximum of 12 taps. Standard 
range of resistance: from 25 to 51,000 
ohms. 

Model 5400 is available with or with- 
out ball bearings, for servo or bushing 
mounting. Power ratings on the new 
unit are 2.8 watts at 25 c¢ ambient 
and 2 watts at 40 C ambient. Operating 
range: from —55 to 80 C. Electrical ro- 
tation is 354 -+-2 deg. Helipot Corp., 
Newport Beach, Calif. 


Circle No, 24, Reader Inquiry Service Card 
preceding back cover 


HIGH PERMEABILITY 
MAGNETIC LAMINATION 
SHAPES 


High permeability magnetic lamination 
shapes, including F-21, DU-1, DU-37, 
and UI-312, are available in all nickel- 
iron alloys. Standard gages are from 
0.025 through 0.006 in. Laminations are 
hydrogen annealed to meet performance 
specifications, The laminations are 
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COMPRESSION SPRINGS COMPRESSION SPRINGS VOLUTE SPRINGS crore SPRINGS EXTENSION SPRINGS 
Regular, Double Special Shapes Coned end Special Hooks Swivel End 
Variable pitch and Loops Drawbar 





- - c)) ~~” he « ¥, 
Pat SI LY &! 


Bm ©" gig Py * C ¢ 





TORSION SPRINGS — SPRINGS FLAT SPRINGS CLIPS, CLAMPS FASTENERS and 
Single, double Clock or Motor anne, Curved-beam and COLLARS RETAINERS 
Niptical 


Edge wound 


RS (eB) 
2 
7 


IRSPRINGS St RING WASHERS ones SPRINGS SIAPHRAGES PLUS 

for instruments Wavy, Star, Finger, In Series, Parallel Discs, Plates 
Gauges, etc. Expander, etc. Paraliel-series COLD-ROLLED 
SPRING STEEL 









ASSOCIATED \ 
SPRING 





Divisions of 


ASSOCIATED SPRING CORPORATION 
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IMPROV E& 
MISSILE 
RPLaAAwiis eS 


help them get 


where they're going! 


IERC offers the only shields com 





mercially available that will meet or 
eed MIL S 9372 for temperature 
stance vibratior control compat 


bility with all tube diameter tolerar 


md have approval as Heat dissipatior 
f { fit | t it 
te | if ul | 
d funct 


ve your eq 
specify IL R¢ B’' type elds t 


ywtuure tube ta 


~’ 


‘ & J 
‘ug ‘yp i 


JERC SUBMINIATURE TUBE CLAMPING SHIELDS 


are thet t widely pre ed max 

ce it 

¢ amid tyy f t t 
Special purpose type 

for your ndividual require te 
for Technical Bulletin 12 556 

present models for plate, bracket, char 
nel, top and right angle inti 


Write for complete information TODAY! 


International ~~) 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, Calif 


__. i" i pbs 
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id ised out thie output ive ot 
nayneti il plitier i well a lor cer 
17 ol reactot I laminations 
ised in filter work where ais yap 


in be adjusted. Magneties. In Dept 
EM-29, Butler, Pa 
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THYRATRON CONTROL a 
EMPLOYS INERT CIRCUIT 
ELEMENTS 


Fast re proline id control eireuit pore 
ducing a leep ive front grid’ firing 
potential Whiiel il inied in pliase 


from zero to LAO deg i 


ipplie ilie i i hhigt powell last 


response ere revulated power 


tilable for 


= 


ORTHO “ED FILTER 
i ial ur ee mead 





TEMPERATURE-COMPEN 
SATED D-C TACHOMETER 
GENERATORS 

Availal 

ey 








It is Revere’s business to supply you with 
metals that can keep your production flowing 
smoothly. In Revere Aluminum Extrusions 
you get metals made with a skill that comes 
only from many years’ experience, plus 
service and delivery that come from Revere's 
undivided interest in filling your needs. It 
will pay you to gear the progress of your 
business to the most dependable sources 


of supply 


eamle 
! hapes 
and foil 
nearest Ley ales Othce now 
are in all principal cities. Revere Copper 
Incorporated. Founded by Paul 
in Ol. Executive Offices: 240 Park 
Avenue, New York 1 N.Y 













New “Diamond H” 
Rotary Heater 
Switches 4 
For 2 and 3 Wire 
Systems 


Series 910 


Switches ; 


With spade terminals for easy wiring and a spindle which may be 
extended through the back of the base to control other units, 
these new Series 910 switches make substantial savings possible 
in design and assembly of electric ranges, and other appliances 
or products 

Extremely compact for their ratings —to 15 and 20 A. at 
120 and 240 V., and to 1 H.P. at 120 V. and 2 H.P. at 240 V.., 
A.C. only, with small D.C. and special ratings also available 
these new switches may also be equipped with dummy spade 
terminals to eliminate separate terminal blocks or with auxiliary 
live terminals 

Interchangeable with “Diamond H” Series 50 and 850 
switches they provide the same long service life and utmost 
dependability 

For complete details write for Bulletin 910, 


THE HART MANUFACTURING COMPANY 
211 Bartholomew Avenue, Hartford, Conn. 


INSULATION 


for electrical- 
electronic applications 


SIL-THIN-GLAS AND SIL-THIN-BESTOS | thin | temperature u iti i ipping 
wmature hield i i ! nstorme ina 
STICK-GLASS*: Wrapping tk mall cous where space himited and holding down of wrapping 
dificult. Ideal for toroidal coils. Thickness M 0.1 Dielect trength of “A” gla 
(1300 vpm) 
SUN-PLI ‘sbest pay oml or Improved hanical and electrical strength plus high 
wisture resistan 
SIL-GLAS Lx ol wrap or tape leot l il-layer insulation. Flexibl 10°C heat resist 
mice, gOOd abrasive re tance Dielect nstant at ( a” chel. break wn SOOO V & 
im) t 1O.000 \ j i} | | er fa I} kn in O10 
ELASTOMERIC FIBERGLAS — Hliph wat | ‘ Impregnated and coated wit heone rub 
ber. Cured o noured. Baking ! ired to 60°R provide ifte e for t h ibrasive 
esistant finish, ¢ ed L-F liclectri trength of 800 VPM C tk 00 ind power 
facto fo 
BI-GLAS (la Bo bia en bFiberglas tape for fast wrapy 0 4 pirals, etc. Stretche 
Poont i way itt ele i ‘ i I he 
ACTO-GLAS |! oth premmpregnated th polyester licone In 367 1 ( 
| Lo I VPM. Le 1! ture | m. | } | tance, high 
ds 4” to Ol 
4 . Available from authorized distributors in prin 
j ipa he ' write for complete data and 
; samples to Department E19 -102. Special prob 
(Su™ ’ porat lems will receive immediate attent bur 
4 modern, fully equipped laboratories 





o l 


on Electro-Technical Products 


Nutley 10, New Jersey 


DIVISIONS OF SUN CHEMICAL CORPORATION 


HORN (paints, maintenance and construction materials. industrial coatings WARWICK (textile and 
industrial chemicals) ~« WARWICK WAX (refiners of specialty waxes) + RUTHERFORD (lithographic equip 
ment) * SUN SUPPLY (lithographic supplies) « GENERAL PRINTING INK (Sigmund Uliman + Fuchs & Lang - 
Eagle « American * Kelly « Chemical Color & Supply inks) « MORRILL (news inks) « ELECTRO-TECHNICAL 
PRODUCTS (coatings and plastics) « PIGMENTS DIVISION (pigments for paints, plastics, printing inks of 
all kinds OVERSEAS DIVISION (export A. C. HORN COMPANY, LIMITED (Canada GENERAL 
PRINTING INK CORPORATION OF CANADA, LIMITED FUCHS & LANG de MEXICO, §. A. de C. V 
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100 C, Custom-built, the new generators 
are available in six basic frame sizes 
and mounting types. Available outputs 
are from 1 to 175 volts per 1000 rpm, 
with operating speeds up to 10,000 rpm 
or higher as required. Electric Indicator 
Co., 100 Camp Ave.. 


Circle No. 27, Reader Inquiry Service Cards 
preceding back cover 


Springdale, Conn. 


MAGNETIC MOTOR CON 
TROLLER FOR RUGGED 
COMMERCIAL USE 


Designated C-141 series, motor starter 
relay is available in single pole (nor 
mally open or normally closed), and 
single pole double-throw contacts. Rated 
for 1 hp, 115 volts a-e or 14% hp, 230 





volts a-c at 60 eveles, the unit is said 


to meet UL requirements; approval 


l3lyo x 2 x 


number. Dimensions 
Lea in 

Normally furnished with a two-hole 
bracket for mounting, the unit may be 
equipped with special mounts to suit 
the requirements of individual manufac 
turers. U.S. Relay Co.. 1740-44 Albion 
St.. Los Angeles 31, Calif 


Circle No. 28, Reader Inquiry Service Cards 
preceding back cover 


LIGHTWEIGHT 
PHONOMOTOR 


Lightweight. compact, rugged three 
speed phonomotor is equipped with 
either a metal or a plastics 8-in. turn 
table and a dynamically balanced frie 


tion drive. The phonomotor, designed 
for use in portable or small size phono 


graphs, is available for either 95- or 
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KEEP UP-TO-DATE ON MAGNETICS 


hysteresi loop cl acteristic ire strain sensitive. Distortion caused by coil windit 
! / ) iH 
wil disturb precise magnetic Characteristic ilter performance Oo Maencts | 
1 ( five 
has devised a rigid, extra-strong aluminum core box to pr t the net ore 
ithin from winding stresse thus eliminating distortion 
Relat ty de nds elect 1 1 { igh tl suppose guided le 
failed to function in a future emervgen because tl I ivnetic propel ( yf 
wound core had changed, Core must operate just a eflect eal fror TICS ” 
i the \ do toda. whether o1 not tiie have been in use Vibr tion bho ¥ at MAGE nc. 
perature changes can endanger such performance That | Mavneti« | 
| 
cushions tape windings with a special inert material in the extra-strong aluminu 
core box Ane that why it 1s ¢ pecially miportant that our tape wo ind core 
closed in aluminum boxes will withstand t mperatures up to 450 | 
Relial ty de unds exactin tandards on the bart of th if sdve a CABLE MAGNETICS 
product by the company that makes it. Lake a company that has pior red a re 
box so advanced that it even permit uum impregnation, Lake comy 
whose attention to design detail permits the offer of the o7 Performance-Guat 
tee in the industry That i real definition of reliabilit Why not ask u i il 


work for your Magnets I) Dept EM-32, Butler Pennsylvania 
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TOOL = for : Febability 


plus versatility 


An electrically-controlled pneumatic-hydraulic tool combining the convenience 

of a hand tool and the power of a bench press .. . Mounted on a portable cart 

which serves as a support... Power unit and tool may be detached for use 

in hard-to-reach locations... Operated either by foot pedal or thumb contact button 

. & . .. Adapted for use on A-MP Solistrand, Ampli-Bond and 


Aluminum terminals. 





Aircraft-Marine Products, Inc. 


General Offices: Harrisburg, Pa. 


A-MP of Canada, Ltd., Toronto, Canada ¢ Societe A-MP de France, Courbevole, Seine, France 
A-MP—Holland N.V., 's-Hertogenbosch, Holland + Awcraft-Marme Products (G.8.) Ud., London, England, 





KLEINS 


A Plier to Speed Every Production Job 


Minutes saved on production lines add up to important 
dollars in production time. Klein Pliers help you save 
minutes because there is a size and style suited to every 


job because Klein quality means better performance 


213-9NE 


LY 


301-6-SCP 


NEW COIL SPRING PLIERS 


~~ 
1 
—_-, 


Many Klein Pliers are available with 
Pocket Tool Guide 1 coil spring set close to the hinge 
The spring is guaranteed for the life 
ot the plier, It always keeps the jaws 
in Open position and trees the inside 
and giving valuable io of the handles of any obstruction 


Send for this Pocket Tool 
Cruide listing Klein Pliers 


formauon 


Ask your supplier 
Foreign Distributor: international Standard Electric Corp., New York 


"Since 1857" 


Mathias moo KLEIN oo & Sons 


a McCORMICK ROAD © CHICAGO 45, ILLINOIS 


117-volt operation at 60 cycles. The 
unit has an idler wheel whose outer rim 
is pierced with tiny holes. Afhixed to 
this rim is a rubber tire whose upper 
and lower edges are vulcanized to each 
other through the holes in such a 
fashion that the tire does not slip on 
the wheel’s rim. This nonslipping fea- 
ture eliminates flat spots due to uneven 
tire wear and prevents splitting of the 
tire. “Wows” and rumbles are accord 
ingly decreased 

The device is shock-mounted to mini- 
mize vibration. An optional feature, a 
three-speed indicator plate is available 
with the unit. Power Equipment Dept., 
Federal Telephone and Radio Co., 35 
Central Ave., East Newark, N. J. 


Circle No. 29, Reader Inquiry Service Cards 
preceding back cover 


GROMMET SEAL 


Designed specially for liquid pumps, 
freon compressors, and similar units 
yrommet seal permits replacement of 
defective packing-type seals without 
hanging worn shaft. Close hydraulic 
balance permits high liquid pressure 


Installation is simple and easy; no tools 


coe 


ire needed, The seal, identified as the 
WO Series, is available in 6 standard 
sizes adjustable to any lengths with 
broad axial tolerances. Other sizes can 
be supplied to specifications. Metal 
components and mating face materials 
may be varied to suit conditions. Cartri 
seal Corp., 3515 Touhy Ave. Lincoln 
wood, Ill 


Circle No. 30 Reader Inquiry Service Cards 
preceding back cover 


APPLIANCE INTERVAL 
TIMER 


Dust- and dirt-proof Model 102 Ci 
cuitrol interval timer serves a dual 
purpose ,; the case acts as an enclosure 
ind insulator while providing substan 
tial support for the switch blades. The 
plated steel cover does not require 
clearance holes and can be flush 
mounted to any surface 

Although conservatively rated at 2 


imp., 250 volt, and designed specifi 
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Design Gyro Rotors for Higher Speeds 


with New Mallory “Gyromet’” Alloy 


Looking for a high density metal for gyro rotors that will 
withstand rotational peed far beyond those po ible today? 


Mallory "Gyromet” 


# acini +i Mallory metallurgists, anticipating the requirements of 
oTfers outTstandin roperties . 
§ prop future gyro designer have developed Mallory 1000 
"(lur tt’? Ww ( } \ \ : "| 
Density 16.70-17.05 gm/ec (.604-.616 Ibs. /in.’) Gyromet am w high den it alloy with superior strength 
no 55,000 psi and endurance. It’s the rotor alloy of tomorrow ‘a 
a Ae 30-36 powder metal combination of tungsten, nickel, copper and 
Coefficiert of expansion other elements that offer qualities never before po ible 
(25-900°C) 5.88 x 10° in/in 
al 
Ultimate compressive strength 170,000 
guide to your future designs. We invite you to investigate the 
Yield strength, compression 
(0.2% offset) 120,000 ps po ibilities thi unique material offers for increasing rotor 
Modulus of rupture, torsion 139,000 ps peeds to new higher value for reducing gyro size to new 
Modulus of rigidity 19.4 x 10° ps ‘vels Of miniaturizatior 


Some of the characteristics of “Gvromet’’ are listed here, a 


Ultimate tensile strenath 
es ; ee kor current design where the exceptional strength of 


Room temperature 135,000 . ' 
Gyromet”’ cannot be full itilized, Mallory 1000 continue 
300°C 98,000 ps 


500° ¢ 84,000 psi to be the leading nigh density metal for gyro rotor 


at 
Yield strength, tensior (0.2% offset) 114,006 well as for counterweight ind for radioactive shielding 
ield strength, tension © oftse ,000 si 


pplicat n 
Modulus of rupture (flexure ,000 ps application 


Write today f | | { giving complete technical data 
1 1 ( 
on Mallory an I rvromet 


i tea Bee eli Tie Expect more...get more from 
110 Industry Street Ee 


| 


Serving Industry with These Products P.R.MALLORY @ CO. inc 
Electromechanical — Resistors © Switches © Tuning Devices © Vibrators 
Electrochemical—Capacitors © Rectifiers © Mercury Batteries A L L O Ba 
Metallurgical— Contacts © Special Metals © Welding Materials 


For information on titanium developments, 
. P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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For Highest Dependability, specify C-D Demicons 


The most adaptable miniature capacitor style ever developed. 
DEMICONS are available with innumerable combinations of electrical 
characteristic to meet your most stringent circuit requirements 
Specify C-D DEMICONS when your capacitor applications require: 

Small size with big-capacitor performance, DEMICONS fill the bill with 


smallest size and lightest weight per capacitor volume, rating and 
characteristics 


High capacitance stability and operation at temperatures to 200°C, 
DEMICONS are readily available in a large variety of impregnants 
and dielectrics: wax compounds, Dykanol® liquid and solid impreg- 
nants; also paper dielectrics, metallized paper, and films including 
Polystyrene, Mylar*® and Teflon 


Efficient circuit layout, chassis space conservation, economical assem- 
bly. DEMICON styles allow: upright or inverted, horizontal, through- 
the-chassis grounded, or insulated mounting. Many terminal styles, 
too, including special termination for Automation 


All-around quality and reliability, dependable performance and long 
life. DEMICONS are hermetically sealed, equipped with glass-to-metal 
solder seals; designed to meet all applicable military specifications 
and tests including shock, vibration, corrosion and moisture. 


The C-D field engineer in your vicinity will gladly help you with your 
capacitor problems. Engineering Bulletin on request. Write to 
Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey. 


R TRADE MARK **DUPONT TRADE MARK 


ONSISTENT HI. Diipit it 


. , 

os ® TH PLAINTIOLE tw 

(HT PROVIDENCE @ HORE VALLEY NAPOLIS ino SANFORD 

x ‘s SPRINGS @ VA A. N. ¢ VEN ‘ SUBSIDIARY 
_ TION ve ' tNE t Lec NTERNATIONA Mm 


UBiiiER CAPACITORS 


NEW Ber AMBRIDG MASS 
FUQUAY 
THE RADIART CORPORA 


Y 


cally for high capacity electrical ap 
pliances, Model 102 may also be used 
on low capacity appliances, semiauto 
matic washing machines, heater-fan 
controls, or wherever an appliance o1 
machine must be controlled for a pre 
set period of time 

Anchored in the thick phenolic case 
the heavy blades insure greater heat dis- 
sipation, reduced millivolt drop and 
high contact pressure. Terminals and 
contact blades are not only silver plated 
to improve the electrical characteristics, 
but they are made from one piece con 
struction which eliminates high resist 
ance joints, 

Drive action is available in either 
clockwise or counter clockwise dire 
tion. Controls Corporation of America 
Soreng Div Schiller 


Park, Il 


Circle No. 31, Reader Inquiry Service Cards 
preceding back cover 


9555 Soreng Ave., 


LEAKPROOF PALM BUTTON 
VALVE 


Leakproof palm button valve is suit 
able for general applications requiring 
a normally closed straightway or three 
way hand operated pilot valve. It was 
designed specifically for use in circuits 
where safety is of prime importance 

Valve can be provided with a tumbler 
type lock, enabling it to be locked by 


authorized personnel in either the open 
or closed position 

Due to its low operating force and 
large diameter palm button, the valve 
Although it 


sideported, valve overall 


reduces operator fatigue 
is 14 NPT 
height is only 2%, in. The 3-way model 
exhaust and both 


has a nonpiped 
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° (f/* \ @ ‘ . 
TS Non-Linear Dinner: 


just the 
table d’hote menu ... 1 ralacarte, 
end us your empiricals. We'll feed then to save hungry 


hours and eliminate human error... to checl ire 


. and to confirm the points in your dati 


| ‘HELIPOT® 


j ’ r lat 
made non-linear potentiom« lable 


‘Standard functions include : 
360° sine-cosine single-sided square 


double-sided square 
20 db log 


. «+ Qvailable in nine series of 
single-turn and mulli-turn potentiometers 


Our engineers have cooked up a detailed 
breakdown of standard functions 


and models, with Varying re 


istance ranges 


and conformities. Send for your 


copy, It’s data file 1022. 


nfiometer 


rt Beach, California 
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straightway and 3-way have a 


diameter flow capacity. Ross Operating 


Valve Co $3 I Golden (ale Ave 


TRANSFORMERS 


Re AOC 
REQUIREMENTS 


32, Reader Inquiry Service Cards 
preceding back cover 


SMALL D-C TACHOMETER 
GENERATOR 


>rwo NEW Having an overall diameter of 1's in 


and weighing about 3 oz, new line of 
ae d-c tachometer generators are used 
principally as a rate generator in servo 
systems. When combined with a stand 
7 ird 1000-ohms-per-volt voltmeter, they 


make an excellent direct-reading tach 


SPECIAL °:: 
Output voltage is proportional to 


Resistance Welding Trans- 
former with eight point tap- 
changing switch on primary wind- 
ing. Used for a varying secondary 
current output, Unit shown is 3 
KVA. Units are available from .5 
to 50 KVA, 


peed to better than » per cent with 


oF 
ed 
3 


— . oe 
ea etna ee 


ed 


a 
_ ~ 
hee 


& 


ripple well under 3 per cent Models 
ire available with output voltages as 
high as 15 volts per 1000 rpm. Output 
voltage for either direction of rotation 
is held to a tolerance of better than 44 
of | per cent. Various mounting a! 
rangements areé provided Servo- Tek 
Products Co 1086 Goffle Rd., Haw 
thorne, N. J 


Circle No. 33, Reader Inquiry Service Cards 
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High Voltage Plate Trans- 
former for use under oil with 


SUBMINIATURE PILOT LIGHT 
WITH ROTATABLE LENSES 


other equipment in same tank, Featuring spring-mounting of rotat 
Unit shown is 50 KV center tap able lens that facilitates positioning 
grounded, 4 KVA and high imped- after installation of unit, compact in 
ance. Note plastic insulation shield dicator lights (approximately 1'%4 x % 
between coils. This unit available in. overall) are suited for civilian and 
{rom 100 VA to 100 KVA. military applications where — lighted 


For any special transformer, you will get the highest 
on, the fastest delivery, the most reasonable cost and 
the highest ethic iency from Nothelfer Winding Laboratories. 


Their production is geared to the manufacture of special 
transformers, chokes and reactors. ™ 
| “messages” are required. In this series 


a figure, letter, or word is hot-stamped 


Write for complete into the flat face of the translucent 

information, specifying plastics lens. Since the light bulb is 

<> oe stems wine Feqguéroments. just be low the sur fac e ol the le ns a 
, bright, even distribution of light 1 
WINDING LABORATORIES, Inc. laine mn 


P.O. Box 455, Dept. 101, Trenton, N. J. The newly designed spring-mounted 


lens assembly is made to rotate smooth 
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Facts to consider when you’re buying 


Chromate Conversion Coatings 


for Corrosion Protection, Paint Base, Decorative Finishing 


WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of a 
nonporous nature on the surface of the metal. This film is an integral part of the metal 


itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or specially 
trained personnel are required. 


If your company is manufacturing or 
buying parts or complete assemblies 
made from or plated with any of the 


more metals 


common non-ferrous 
zinc, cadmium, aluminum, magnesium, 
silver, copper, brass or bronze—you've 
probably already run up against the 
question of finishing these surfaces with 
a chromate conversion coating. These 
coatings are used to protect against 
corrosion, or to provide a base for paint 
or to provide a decorative finish for 
sales appeal or shelf life. Since chromate 
conversion coatings represent a rela 
tively new means of obtaining these 
finishes, this digest of facts to consider 
may be of value to you 


1. THE COATINGS THEMSELVES. 
There are many brands on the market. 
All are similar in many ways. Each, of 
course, offers its own specific advantages 
and these may relate to operating 
techniques, performance under actual 
use conditions, cost, availability, etc. 
Naturally, you'll want to choose a 
coating that is widely known and 
accepted under both 
civilian specifications. 


military and 


2. THE COMPANY BEHIND THE 
PRODUCT. Is it a reliable, established 
organization? Does it offer experienced 
technical service, both from the field- 
engineering organization as well as the 
home office and laboratories? The man 
who sells and services your installation 
should be thoroughly familiar with not 
only chromate conversion coatings and 
their applications, but also with the 
characteristics and performance of re 

lated finishing operations such as pre 
cleaning, electroplating, painting, etc 
This is most important since all steps of 
the finishing cycle must be functioning 
properly for the satisfactory perform 

ance of the ultimate finish produced 


3. AVAILABILITY OF THE PRODUCT. 
Ide ally 


of course, the material should 


KVICE CAKDS, PRECEDING 


be readily available to you from nearby 
warehouses to avoid time loss in long 
distance shipping and to _ provide 
emergency service, should the need 


arise, 


4. COST. Naturally, the initial price 
of the material is important to you 
However, just as you consider ultimate 
cost when you are buying mechanical 
equipment, ultimate cost must be con 
sidered for these finishing chemicals 
So, it will pay you to investigate con 
sumption costs, labor costs and the 
other factors which go into the dete 
mination of ultimate cost. Further, 
cost alone gives no indication of product 
performance, so careful attention must 
be given to the purpose the finish must 
serve and the value that finish will add 
to your product. 


5. FACILITIES FOR RESEARCH AND 
DEVELOPMENT. Perhaps the existing 
types of chromate conversion coating: 
do not include a compound that will 
accomplish exactly what you wish 
Then, it is important to deal with a 
supplier who has adequate research 
and development facilities available to 
work with you to produce a material to 
meet your needs. Naturally, such a 
project is seldom completed overnight 
But, with complete cooperation 
confidence from both you and 


and 
youl 
supplier, chances are a_ satisfactory 
program can be completed. 


These are the concepts of sales and 


service on which we, Allied Research 


Products, Incorporated, have developed 
ind marketed the line of Indite chro 
mate conversion coatings 
product 


superior 
performance, complete sales 
ind technical service, easy product 
availability, economical cost, extensive 


research and facilities 


development 
No doubt you are familiar with our 


line and have seen this trademark 


ir advertising, technical litera 

ture or on shipping containers in your 
plant. Remember this trademark when 
re buying or investigating chro 
mate conversion 


company. It’s 


coatings for your 
your assurance of quality, 
economical products from a_ reliable 
ind established company, skilled sales 
ind technical service from both our 
home office and a national network of 
representatives, immediate availability 
from warehouses in strategic industrial 
areas and our willingness to work with 
vu to develop new finishes to meet 

ir needs, should the present line fall 
ort 


For complete information on _ Iridite 


chromate conversion coatings, write 


\day for your free copy of our technical 
jata file. Or, for immediate advice, call 

your Allied Field Engineer. He's 
listed under “‘Plating Supplies” in your 


classified telephone book. 


LMI asta oat) lar 


INCORPORATED 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 


Manufacturers of Iridite chromate conversion coatings for corrosion resistance, paint systems, final finishing 


of non-ferrous metals; ARP Plating Brightener & Chemicals 


West Coast Licensee 


L. H. Butchar Co 
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YOU CAN’T BEAT 
GARRETT SERVICE 


I'm not a wise guy, but I do know 
about the service these Garrett plants 
give you. Seems hard to believe 
Those fellows bend over backwards 
to help you out in an emergency 
And their regular service means you 
always get deliveries when promised 

sometimes before 

Of course, when it comes to quality 
they are tops on lock washers, flat 
washers, spring washers, hose clamps, 
stampings and assemblies. They 
have three plants equipped with the 
most modern high-speed automatic 
machinery to turn out billions of parts 
to exact specification complete 
heat treating, plating and finishing 
facilities. If you don’t believe me, 
next time send your order into 
Garrett. You'll see why their custom 
ers say YOU CAN'T BEAT GARRETT 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 
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is to enable positioning after the 
entire pilot light is screwed into place 
The lens assembly unscrews from front 
of panel for easy replacement of the 
lamp The type used is the midget 
flanged base T-l 
n any one of the following voltages 
1.3; 2./; 6.0; 14.0; and 2 


Designated as Dialeo Series No 44 


§B40-375. the pilot light ire said to 


incandescent lamp 


6.0 


contorm to 


ill Applic ihle militar pect 


heation 
Major optional 


wicte chome ol len colors 


feature imehude 


soldering 


terminals of taper tal qui k connect 
terminal mounting trom back of panel 
or from front of panel. For back mount 
ing i single ! in. clearance hole is 
required; for front mounting a !%4e in 
hole is required. Dialight Corp M4 


Stewart Ave 


Brooklyn 37, N.Y 


Circle No. 34, Reader Inquiry Service Cards 
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SMALL A-C AND D-C 
TACHOMETER GENERATORS 
FOR VARIABLE SPEED 
DRIVES 


\-c and d-c small-diameter tachometer 
venerators for such industrial applic a 
tions as speed measuring and regula 
tion are designed for incorporation into 
variable peed drive systems. The totally 
enclosed units are of ball-bearing con 
struction. Protected terminals are lo 
cated in an easily accessible conduit 
box 

The a-c tachometers are useful for 
peed indication on machine tools and 
wherever speed indication of moderate 


accuracy is required. The four-pole a-« 





tachometer serves a speed range ol 
100-5000 rpm. The unit has a voltage 
output of 28 volts per 1000 rpm 10 
per cent 


The a-c generator, 6-in. long and 
weighing less than 4 |b, is available in 
base or precision machined and flange 
mountings Seamless steel shell-ty pe 
construction is a feature of the model 

Features of the d-c tachometer gen 
erator include: low shaft inertia (1.4 
lb in. 2) and 1.5 per cent ripple. De 
signed for high-accuracy speed indica 
tion and feedback regulation, the unit 
is used with paper machines, machine 


tools, and other types ot drives 


STANDARDS 


for primary standards 


laboratory 


At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
ot radar systems, guided mussiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and 
other activities re quiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pri 
mary Standards Laboratory « quipp d 
tor electrical, mechanical and physical 
certification 

Phose with extensive experience in 
the calibration and maintenance of 
precision electron and electro- 
mechanical test equipment with em 
pha is On measurement of clectrical 
quantities to very close tolerance 
will find satisfying outlets for their 


abilities in this work at Hughes 


ntific Staff Relation 


HUGHES 


Research and Development Laboratories 


Culver City, California 
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from Texas Instruments 
on firm delivery! 





eh 


i nen tL ABA Se 
mer Pree ee 


Exacting TI production line methods have now been applied to the wid ly 

: known Burlington instruments...to give you the TI-BURLINGTON LINE of 
ac and de ammeters and voltmeters in a wide range of styles, shapes, and size: 

economical panel instruments with permanent precision in greatel 


quantity and on earlier delivery than ever before 


TI-BURLINGTON direct current instruments 


moving coil meter movement with high torque-to weight ratio for minimum 


ise a permanent Alnico V magnet 


error and unvarying response. TI-BURLINGTON alternating current 
instruments use an iron re pulsion vane meter movement with Alnico V damping 
magnets plus a special aluminum alloy damping vane for accuracy 


in all commercial frequencies 


Long service life is assured by careful design and manufacture. Texas Instruments 
plant atmosphere is air conditioned for cleanliness temperature and FOR PRECISION 


humidity. Cadmium-Cronak plating protects the component parts from corrosion COMPONENTS AND 
Rigid 100% inspection includes microscopic examination of pivots, INSTRUMENTS, 


jeweled bearings, and hair springs CALL ON 


———eeeE 


er 
PANEL INSTRUMENTS | PRECISION DEPOSITED CARBON 


RESISTORS | SUBMINIATURE AND ELECTRONIC TRANSFORMERS TEXAS | N ST R U M EN T ae, 


CUSTOM CAPACITORS | DELAY LINES | PULSE NETWORKS 


POWER SUPPLIES | SPECIAL TRANSFORMERS | AND OTHER es Sea ee ee 
RELIABLE ELECTRONIC UNITS 6000 LEMMON AVENUE DALLAS 9. TEXAS 
Kh INOUTRY SERVICE CARDS. PRECEDING BACK COVES 205 
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Equips New 2 


Dayton BSI* V-Belts Used For 
Rugged Plunger Drive 


In 1954 Engineers at Ford Motor Company, Tractor and 
Implement Division, were in the final stages of develop 


ment on a new baler—the “250 


especially designed for 
the farmer with small hay acreages. Equipped with a 15 hp 
motor and capable of baling up to tph under average 
conditions, it was excellent for the farmer who needed a 
compact, maneuverable unit and didn’t want to depend on 


a custom ope rator 


One innovation on the “250” is the use of V-Belts rather 


than flat belts for power transmission. Tests showed that 
heavy bele-stretching pulsation was set up by the baler 


plunger operating at 68 strokes per minute. In order to pro- 


vide maximum uniform power and to forestall frequent 
replacement, Ford engineers decided to use V-Belts with 


minimum stretch characteristics. 


Dayton V-Belt Engineers were among those consulted by 
Ford. They were asked to recommend a low stretch belt 


which would also take a terrific backbend 


Ford engineers had designed a spring idler to act as a 
clutch on the V-Belt so baling could be stopped without 


shutting off the engine. To idler the 


V-Belts had to withstand a brutal backbend as well as pos- 


sess superior forward flexibility to get maximum “wrap” 


accomm(< date the 


around the comparatively small engine sheaves. 


* Back Side Idler 






































Three Dayton HB section BSI V-Belts 
combine strength and two-way flex- 
ibility in this installation on Ford's 
“250” Baler. They transmit a maxi- 
mum, uniform flow of power from 
the 15 hp air-cooled engine to the 
flywheel. Minimum stretch charac- 
teristics built into multiple-ply V- 
Belt helps a spring idler keep the 
three belts at proper tension at all 
times. The idler also acts as a clutch 
A fly-wheel slip clutch, one of the 
outstanding Ford features, protects 
gears, connecting rod and plunger 
from damage due to overloading 


while baling. 





th V-Belts 





DAYTON ENGINEERS RECOMMENDED the use of FORD ENGINEERS accepted the multiple-ply BSI V-Belts 
three Dayton Multiple-ply BSI V-Belts to develop the same after the severest of Jaboratory and field tests. They are now 
power as the original flat belt and to beat the problem of in use on “250” Balers all over the country. 


pulsating load and two-way flexibility. In every case where you need V-Belts with minimum 


Dayton Back Side Idler V-Belts (shown below) are built stretch characteristics, or for any V-Belt problem, contact 
specifically to withstand the stresses of reverse bending your Dayton Agricultural Sales Engineer . or write 
Their special construction gives them the minimum stretch Dayton Rubber Co., Agricultural O.E.M. Division, 1500 
characteristics needed to resist pulsation. S. Western Ave., Chicago, IL. 


©D.R. 1956 





YEARS OF PROGRESS 


First in Agricultural V-Belts 


Agricultural Sales Engineers in Atlanta, Chicago, Cleveland, 


Dayton, Moline, New York, San Francisco and S$. Louis 
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AMPHENOL 


ie BBON CONNECTORS 


Since their release in early 1956, thousands of AMPHENOL’s miniature 




















Micro-Ribbon connectors have been purchased for use in produc- 











tion and prototype electronic equipment. Engineers have been 

















quick to realize the electrical and mechanical superiority of Micro- 





Ribbons—and are specifying these amazing connectors wherever 








increased reliability is as important as miniaturization 





In Micro-Ribbons there are no tiny pin contacts to bend or mis- 





align, but self-wiping, self-cleaning sturdy ribbon contacts that 





provide easy, smooth insertion and extraction even in blind en- 





trance locations. Both mating members are active, flexing members, 











assuring excellent double contact action at all times 














At 5 amperes, Micro-Ribbons are rated at 700 Volts D.C. at sea 
level and 200 Volts D.C. at 70,000 feet altitude. They are available 

















in 14, 24 and 36 contacts. Dielectric is blue diallyl phthalate, 








contacts are gold-plated 











AMPHENOL ELECTRONICS CORPORATION 


chicago 50, illinois 


AMPHENOL CANADA LIMITED 














toronto 9, ontario 









Ihe tachometers will supply enough 
power to operate one instrument and 
one recorder. Models are available for 
both 50 and 100 volts per rpm. Stain 
less steel sheel-type construction pro 
vides strength and durability in the d-« 
model. Constructed with steel brush 
cover plates, the tachometer has a 
length of 7.47 in. and weighs approxi 
mately 6.5 lb. When used with suitable 
instruments, the d-c unit will measure 
rotational speeds from 100-5000 rpm 
and linear speeds which can be meas 
ured in terms of rpm. General Electric 
Co., Schenectady 5, N. Y. 









Circle No. 35, Reader inquiry Service Cards 


preceding back cover 


POWER-TUBE SHIELD OFFERS 
IMPROVED HEAT- 
DISSIPATION 


Heat-dissipating tube shield is designed 
for the 826. 829B and 3E29 and other 
tubes with the same outline dimensions 
| Tests indicate that bulb temperature 
reduction of tubes operating at high 





plate dissipations may be as much a- 
100 to 125 C. Extensively improved 
mechanical support and retension of 
tubes against shock and vibration con 
ditions plus excellent electrostatic 
shielding are provided. International 
Electronic Research Corp., 145 West 
Magnolia Blvd., Burbank, Calif 


Circle No. 36, Reader Inquiry Service Cards 
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‘CAST TEFLON FILM IN 
/3-MIL THICKNESSES 


| Addition to a line of Teflon films is a 
}-mil cast Teflon film. Technique used 
lin fabricating the heavier film consists 
lof dip coating a highly polished metal 
substrate through nine separate baths 
of submicron-sized Teflon particles in 
a water dispersion; fully drying and 
curing the resultant film between each 
| dip. 

Basically, the new Teflon film is com 


| posed of nine mil films fused 


| together Thickness tolerances are 
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Put the RIGHT LIGHT to Work for You! 


There are so many useful applications for Miniature 
Lighting in both consumer and industrial fields—and 
sO many, many types and variations of expertly de- 
signed, well made Miniature Lighting Assemblies 
available in the big DRAKE line—that selection of just 
the right unit for the specific job can be confusing, 
if you're not a specialist. 


up with just the right answer by using a standard As- 
sembly, or a minor variation of it. In many other cases, 
we have developed entirely special units where the 
application poses unusual requirements. 


With the right light for your toaster or instrument 
control panel—your modern stove or your vending 
machine — you can get greater safety and efficiency in 
product use, enhanced consumer appeal, improved 
production methods. So an accurate Miniature Light- 
ing prescription from DRAKE is well worth while. 


That’s where DRAKE can be a great help. We are 
specialists in the field of Miniature Lighting—have 
been for more than two decades. We've worked with 
leading manufacturers, great and small, on the solu 
tion of almost every conceivable type of signal, indi- Sen, 

cating and illuminating problem. Often, we can come © Pp "NAT Hp, le 
oct y MGHTIyg 

= Qa Sp 

HERE’S THE EASY WAY TO GET THE SCIENTIFIC 
ANSWER: We've developed a special copyrighted Proj 
ect Data Sheet to help you get the right start on new 
development work —or for checking up on existing applica- 
tions. You just take a few moments to fill in your answers on 
this simple, direct question-sheet, carefully designed in the 
light of DRAKE’s long experience to bring out the important 
facts about your needs. Mail the sheet back to us; and our 
expert engineers will thoroughly analyze your problem from 
your data . . from all the thousands of possible lighting 
arrangements, will recommend the one best for top results, 


greatest economy, in your specific case. This service is 
free—no obligation 


*k Send for your copy of the PROJECT 
DATA SHEET right now—in the long 
run, it costs less to be right! 


DRAKE 


MANUFACTURING COMPANY 
1711 WEST HUBBARD ST. « CHICAGO 22, 
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The BIG Difference 


F.0.S. means 71.3% MORE 
Dielectric Strength for you! 


It’s as simple as turning on a light. F.O.S. offers protection with 
a big difference because F.O.S. adhesive compound is different in 
composition and applied by our exclusive Strontium 90 Isotopic 
method. From atomic research comes this denser, more even, more 
consistent adhesive with unusually high dielectric ratings—71.3% 
higher than leading competitive tape. Prove it in test and in use. 


TAPES Thickness Dielectric Volts 
(mils) Total Per Mil 
Leading competitive 
tape 9.5 1,500 157 


F.0.S. electrical 
tape 8.0 2,150 269 


Kk OF ~ ELECTRICAL 


ni im TAPE 


FREE SAMPLES on request. Test F.O.S. and 
prove its superiority. Hold competitive tape and 
F.O.S. to a bright light; adhesive side toward you. 
The smooth consistent coating of F.O.S. shows no 
pinpoints of light. Specify F.O.S. for rugged, de- 
pendable performance. Write for samples today. 


eae 


0.0002 in. Average dielectric break 
down (short time) is in the order of 
3500 volts/mil, tensile strength is 5000 
psi. The film is free of voids and phys- 
ical pinholes. In an electrical pinhole 
determination 100 ft of the film, 1 in. 
wide, was passed between wet sponge 
electrodes under a potential of 5000 
volts a-c. At this continuously applied 
voltage no electrical breakdowns oc- 
curred 

Proposed uses include high tempera 
ture capacitor construction, cable and 
wire wrapping, slot liner insulation 
coil separators, and other applic ations 
requiring an impermeable thin film 
Dilectrix Corp., Allen Blvd. and Grand 
Ave. Farmingdale, Long Island, N. Y. 
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CONNECTORS FOR 
MULTIPLE-CIRCUIT USES 


Useful in appliances and other devices 
new harness connector is designed to 
provide simultaneous engagement of 
multiple circuits. They simplify such 


operations as the connection of con 


trol switches to control-top ranges, and 
top with bottom circuits in washers 
By using Faston type terminals, the 
new harness connector can accom 
modate as many as six input and nine 
output leads. Aircraft-Marine Products, 
Inc., Harrisburg. Pa. 


Circle No. 38, Reader Inquiry Service Cards 
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SYNTHETIC MICA AVAIL- 
ABLE IN POWDER AND 
SHEET FORM 


Four forms of Synthamica synthetic 
mica are now available in quantity 
Synthamica 202, high quality, synthetic 
fluor-pholgopite mica in flake or pow- 
der form; 707, a bonded, inorganic 
punching material, 0.005 to 0.100 in. in 
thickness; 727, flexible, inorgani 
bonded material for creating formed 
parts to be heat-cured; and 807, recon 
stituted mica paper sheets with no 
binder 

Synthamica is true mica—a chemi 
cally pure synthetic fluor-phlogopite 
mica capable of withstanding sustained 
temperatures as high as 2000 F without 
physical or electrical failure 


Grades 707 and 727 are the same 
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How heat stability of Duranickel 


helps sell appliances 


Appliance User Turns Dial... gets faster igni- 
tion... 4 to 5 times faster than other sys 
This is only one of the advantages 
offered by an igniter and pilot-burner as 
sembly produced by MeQuay-Norris Manu 
facturing Co., Electric 
st. Louis 10, Mo 


Products Division, 


Heart of System is the pilot-burner assembly 
(center), containing Duranickel switches. 
Operating only 25% of time required by 
other it extends life 
MeQuay-Norris igniter. 


systems, of coil in 


KEADER INQUIRY SERVICE CAKDS, PRECEDING 
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Duranickel* Switch Leaves are trifles 


But trifles of this sort can give an ap 


pliance a tremendous sales advantage. 


Take gas clothes driers, for example. 
With a device made practical by these 
little parts, there’s no need for stand 
ing pilot lights. Nor And 


imagine the sales appeal of a drier 


matches. 


that, when idle, neither consumes pas 


nor creates heat in utility 


rooms of 
other confined spaces. 


The user merely turns its dial to dry 
ing time and an automatic system takes 
over. A MeQuay-Norris device. Ignites 
and shuts off in & to 10 seconds. 


The whole key to its operation ia 
in finding a material with the right 
properties for switch leaves. McQuay- 
Norris tested metals. And 
chose Duranickel age-hardenable nickel 
this Inco Nickel Alloy pro 
vides exactly the desired stability at 
elevated temperatures 


SC OTECS of 


hee ause 


Wherever a component keeps your 
product from being less perfect than 
you'd like, an Inco Nickel Alloy may 


prove to he a treme ndous trifle ° 


K COVER 


Each Inco Nickel Alloy has its own 
distinguishing characteristics. All are 
corrosion-resisting. Inco Nickel Alloys 
olter of 
mechanical properties, electrical and 
heat conductivities . . 


you 


many combinations 


. and fabrication 
advantages. Perhaps one of these alloys 


will help boost sales of your product. 
Investigate. 


It will pay you to have a copy of 
“Standard Alloys for Special Prob- 
lems.” ‘Vo guide you in selecting the 


Nickel Alloy 


properties needed 


Ineo that combines the 


for specifi 
application. This informative booklet 
vives examples of diverse problems 
solved. It’s yours for the asking. Write 
for 


your 


it now. 


The International Nickel Company, Inc. 
67 Wall Street New York 5 


4» 
INCO, Nickel Alloys 


N. ¥ 
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CLEVELAND CONTAINER CO. 
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Patents Pending 


A NEW PRODUCT INTRODUCED BY 


Makers of CLEVELITE* ... 
the QUALITY name for Phenolic Tubing. 
CLEVELAND'S NYLON FORMS... 


are a one-piece precision molded, high temperature form tor 


use with threaded cores. 


eliminate costly assembly operations as they can be had with 
the collar as an integral part of the form 


collars are notched to prevent slipping turns, speeding wind 


ing operations 


edges are serrated to provide greater friction when engaged 


with winding arbor 


have six internal ribs enabling cores to be pressed into the 
form, eliminating time consuming, hand threading operations 


have unique 
mounting clips 


patented § chassis 


resist electrolysis indefinitely 


lock, eliminating 


costly 


available in all R.E.T.M.A. standard colors, for easy identifi- 


cation... 


THE 


6201 BARBERTON AVE. 


*Reg. U 


COMPANY 


CLEVELAND CONTAINER >: 
mx, 


CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES: 


CHICAGO + DETROIT « MEMPHIS - PLYMOUTH. WIS. - OGDENSBURG HY 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Clevelend Centeiner Cenede, tid, Prescott and Terente 


+ IAMESBURG, 4) + LOS ANGELES 


On 






Representatives: 
WEW YORK AREA: 8. T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, W.) 
WEW ENGLAND R. S. PETTIGREW & CO. 62 LA SALLE RD. WEST HARTFORD, CONN | 
CHICAGO ARTA PLASTIC TUBING SALES, 5215 NM. RAVENSWOOD AVE. CHICACO 
WEST COAST 


IRV. M. COCHRANE CO. 408 S$. ALVARADO ST. LOS ANGELES 





in certain lengths to fit 8/32 and 1/4-28 core sizes 


S. Pat. Off 





material in different stages of cure 
727 is flexible, partially cured, and 
may be formed into 3-dimensional 


shapes or wrapped around conductors 
for insulation. It may then be hardened 
by the application of additional heat 
to form a rigid body with good diele« 
707 is fully 


tric properties. Grade 


cured, rigid, and suitable for punching 
or other fabricating processes. Syn 
thetic Mica Corp., 125 Clifton Blvd 


Clifton. N. Z 
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FIFTY-CONTACT PLUGS AND 
RECEPTACLES 
Fifty-contact 


added to the 


nectors 


and 
115 


feature a vise-action screw loch 


plugs 
line of 


receptacles 


series con 


mechanism for maintaining positive 


mating under 


unusual physical stress 
The new connectors have a voltage rat 
750 volts 


ing of 


le vel 


rpm 60 cps at sea 


Shells are aluminum; hinge hard 








ware is cadmium-plated brass for extra 
strength, and the handle and screw as 
sembly is made of stainless steel. Mal 


contacts are silver plated tellurium cop 


per kKemale contacts are silver plated 


leaded commercial bronze. Dielectric i 


brown phenolic. Connectors are 


avall 
able with either extended solder cup 
contacts or with taper pin contacts 
Amphenol Electronics Corp., 1830 § 
4th Ave Chicago 54, Ill 
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RELAY FEATURES DROP-OUT 
WITHIN 5 PER CENT OF 
PULL-IN 

Three-pole double throw relay, Model 
RL-503-ES military 


aircraft electrical power control systems 


was designed for 


and other precision applications requir 
ing accuracy of pull-in and drop-out 
OCTOBER 1 
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CONTROL 


..- Backed by Wide 


Application Experience 


As manufacturers of diversified industrial equipment, 
Allis-Chalmers has been called upon to solve control 
application problems in practically every industry. 
This specialized experience in coordinating power utili- 
zation is yours when you specify Allis-Chalmers control. 
The Allis-Chalmers line includes control for every 
condition of motor operation. Functions include full 
or reduced-voltage starting, acceleration, speed control, 
reversing or non-reversing, and dynamic braking. Built 
into Allis-Chalmers control is the type and degree of 
protection dictated by the application. Controls are 
available in general-purpose and special enclosures. 
A-4587 


ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 
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@ For help on a specific control application, 
call your Allis-Chalmers representative. His 
recommendations are backed by Allis 
Chalmers engineering departments. . . by 
experience gained in solving thousands of 
control problems... by complete research 
and testing facilities 


freee ONE SOO DO oe KM UK 
mR lacing tapes for every purpose & 


My Gudebrod Lacing Tapes are eas: eed 
, apes are Casy to tie, easy on 
i the hands, Knete tue securely —stay put! ; aa 






and vibration and small size 
Although Model RL-503-ES is nor 
% mally adjusted for 20-volt pull-in and 
is 9-volt drop-out, an electrical residual 


Ay he cnt aie or ; es » the original braided Ld high repeatability, resistance to shock 
yx  Mylon wax-coated lacing tape. = | 
rsa de, ioe of eas ¢ 


adjustment may be made for a number 
of drop-out values between 9 volts and 
19 volts. This electrical residual ad 
c ‘ f justment, controlling close differential 







TE ee ‘ between pull-in and drop-out, may also 
O z on F “ash ' ew the latest be used in constant-current circuits 

advance in tapes, with DuPort Tefion, to ee High stability is maintained through 
withstand extreme temperature conditions. * out the entire voltage range, Special 


type compensation makes possible a 





0 





> 2. 
ena 


O 


"TM 


<x) 
SoK5 


WRITE FOR INFORMATION & maximum variation of only 1 volt in 


AND TRIAL SUPPLY TODAY! pull in and drop-out voltage over the 
GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
i) 7° “ 
e 225 W. 34th S 

5 34th St 12 S. 12th St 30 volts d-c: coils, from “%o ohm to 


O 
6 New York 1, N.Y Philadelphia 7, Pa 6400 ohms: mechanical life, 2.000.000 
life. 100,000 


*. 
2 


*. 


ambient temperature range from —60 
to 125 C. 


Specifications are: contact rating, 2.5 


5 MS5o SOS 
eS 
> SOS 


Lx 
> 


amp inductive and 4 amp resistive at 


>. 
ss 


= 
SS 


so ' Sn 
. 4 RAKE ARR RIOO operations electric al 
OY) 0) operations at 5 amp and 120 volts a- 


y 
Dimensions are: 15. in. high x 14% in 


OO00 
long x 1%% in. wide. Weight is 3 oz 
Jose ph Pollak ¢ orp Freeport st 
Boston 22 Mass 
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TAIT MI LOI EY TY 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


ee em 
terminal wires prevented by bakelite barriers placed 


No. 2.142 


MINIATURE FLEXIBLE 
COUPLING FOR SUBFRAC- 
TIONAL MOTORS AND 
OTHER SMALL UNITS 


Miniature flexible coupling, especially 
developed for subfractional horsepower 


No. 2.142% W 





LU ee a ee a a ee 
De MU MM 


a a ee a motors and other small units, are rated 


, at %0 hp at 1750 rpm. Full range is 
I ith TTT from 0,003 hp at 100 rpm to 0.103 at 
3600 rpm. Dimensions are 5% in. OD x 


44 in. overall length. Bore sizes are 





No. 2-142-¥ 


i Me, 44 and % in. Bodies are stand 


&. 


ard in die cast aluminum but can also 


INustrated: Screw Terminals—Screw and Solder Terminals—Screw Terminal above Panel 
be furnished in brass. Spiders are one 


with Solder Terminal below. Every type of connection 
piece spider type and are made from a 
Six series meet every requirement: No. 140, 5-40 screws; No. 141, 6-32 screws; No 


142, 8-32 screws; No. 150, 10-32 screws; No. 151, 12-32 screws; No. 152, '/4-28 screws 


Catalog No. 21 lists complete line of Barrier Strips, and other Jones Electrical Con 


necting Devices. Send for your copy 


HowarRD B. Jones DIVISION 


CINCH MANUFACTURING CORPORATION 
, A , ee 7 


=| ray . , | 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 
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Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


g 200-ton workpieces at closely 


Machi 
regulated speeds over a wide range 
demands precise control. To obtain 
it this giant lathe relies on d-c power 
supplied by General Electric Speed 
Variators 

Combining Power and Precision, it can 


handle jobs 55 feet long, 12 feet in 


diameter and weighing 200 tons. It is 
one of the heaviest and most powerful 
lathes ever built in America 

Versatile D-c Power is obtained from the 
compact Speed Variator power unit 
stalled near the lathe. Containing the 
motor-generator set and controls in a 
single cabinet line-up, the power unit 
supplies direct current for the 200-hp 
drive motor 

Finger Tip Control, permitting the oper 
ator to easily set and hold rotating 
speeds, is provided by a conveniently 
mounted push-button station. The a 
curate control of the speed ass 


mirror-like surface finishes. The 


GENERAL 


hoice of speeds provides the flexibility 
or handling workpieces of arying 
diameter 
Controlling Heavy or Light Loads with 
precision and accuracy is characteristic 
of General Electric Packaged Speed Var 
itors. Providing stepless, motor speed 
control over wide ranges, these drives 
ire tailored to your particular appli 
tion by General Electric engineers 
A General Electric Sales Engineer would 
to help build this precision into 
r machines. Why not ask him to call? 
Direct Current Motor and Generator 
Department, General Electric Company 
Erie, Pennsylvania. 8 


ELECTRIC 








| 
Sealectro | 


iil 44 
Tit factet3 


of standard 
types 
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TEFLON’ TERMINALS 


“Press-Fit” the right terminals to your | 
particular requirements—from the out- 
standing selection of miniature and 
subminiature stand-offs and feed-thrus 
in various body designs, lug types, 
metal finishes, etc. Likewise break- 
away connectors, test-point jacks and 
contact receptacles. 

Yes, hundreds of standard numbers to choose from. Carried in factory stock 
for quickest deliveries. Let us quote on your requirements. 


AVAILABLE IN COLORS 


And now, “Press-Fit” terminals are available in colored Teflon—white, 
brown, blue, red, orange, yellow, green and gray—not only for the 


eight RETMA color codings, but also to add a touch of extra eye appeal 
to any assembly. 


seetgussgease 


THLE 





G 7 tee / This “Press-Fit” Man- 

4 é UCM) « CfYy ‘ ual, plus supplement 
/ sheets, covers the 
standard numbers as well as installation procedure 
Be sure you have this literature in your working 
library. Mailed on request 





*Trademark of the original Teflon terminal manufacturer 


TReg. Trademark, E. |. Ou Pont de Nemours & Co. 
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resilient Buna-N compound said to be 
equal to rubber in elasticity, strength, 
resilience and resistance to abrasion 

The miniature flexible coupling is 
said to require no lubrication and is 
otherwise maintenance-free the 
life of the There 


is no wear on the metal jaws, since the 


for 


normal equipment. 


load is transmitted by cushion compres 


sion. Lovejoy Flexible Coupling Co., 
Dept. EMC, 4802 W. Lake St., Chicago 
4, I. 
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PLUG-IN 40-CHANNEL 

HIGH SPEED SAMPLING 
SWITCH 

High-speed sampling switches feature 
plug-in connections, 
and up to 40 
20 nonshorting channels. 


high performance 
shorting channels or 
The versatile 
switches are easily adapted to a variety 
of motor They 


drives available 


are 





with bronze or ball bearings and 
equipped with constant force brushes 
for extended service-free life, as well 
as with semimolded contact plates, and 
convenient-length cable terminating in 
miniature multipin plug. 

1-5/16 in 
sq x 1-1/8 in. long plus shaft 1/4 in. 
or 1/8 in. diam x 1/2 in. long. General 
Inc., Princeton, N. J. 


Circle No. 43, Reader Inquiry Service Cards 
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Approximate dimensions: 


Devices, 


MINIATURIZED CONTROL 


Smaller than a dime, Series 44 minia 
turized the space 
limitations of transistorized assemblies 
such as hearing aids, pocket radios, 
portable test 


control is meeting 


equipment and printed 


circuits. 
The control measures only 21/32 in 
‘i ;, 
in diam x 5/16 in. deep. It is rated at 
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SPEED KING 


only valve guaranteed against coil burnout for life 
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Write for free copy 
of Bulletin A-12 


Representation in: Baltimcre * Birmingham * Boston * Charleston, W.Va, * Chicago * Cleveland « Cranford, N. 5. « Dayton * Denver 
Detroit » Eureka, Colif. * Houston « Kansas City, Mo. * Kenmore,N.Y. © logansport,ind, + Louisville « Minneapolis ¢ $. Pasadena 
Philadelphia © Pittsburgh + Portland, Ore. « St. louis + Seattle » San Francisco * Syracuse * Montreal » Toronto «+ Vancouver 





Why you get the facts faster 


with Brush Recording Systems 


Brush S 


thus designed for chart readability, flexibility, accu- 


ystems are engineered with you in mind... 


racy, and portability to help you get data in writing 
ible. Look for these 


when you choose direct 


as quickly and easily as pos 


features which Brush offer 


writing oscillographic equipment. 


Leading design and development groups are using 


these modern engineering tools in many ways: 


® recording telemetered data 

* readout from computers 

e checking stress, strain, vibration 

* recording electrical characteristics 


®* analyzing equipment performance. 


Ask your Brush representative for the full story on 


Brush Recording Systems. Or write for bulletin to 


Brush Electronics Company, Department C-10, 3405 


Perkins Avenue, Cleveland 14, Ohio. 


rannel oscillo- 

records variables 
c. to 100 cycles 
u« 


resent rec ‘ 
r. All oscillographs an 
maoles. Complete selection 


*Trade Mark 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveia 


nad 14, Onio 


PORTABILITY 
pity field testing and m uremen Unit 


et up. Typic 
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vy to 
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Su 4 
READABILITY 


At (1) above typical signal is recorded at 10 mm 
per second chart speed. At (2) unit is switched 
to 250 mm. per second speed to give optimun 
resolution. No interruption in recording 

All oscillographs have electrically 
eit ames te ha 


controlled 
transmissions, permitting instan 
taneous switching and remote control. Choice of 
% or 16 is to give the best readability 
and economy for all signals 


chart speec 


Multichannel portable 
oscillograph 


Two-channel 
oscillograph 


in portable 


designed for portable use sim 
are light in weight, durable 
al we hath ts fo 2-channel 25 Iibs., 4 


4 Ibs., 6-channel 51 Ib 


cillograph 
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BRUSH.. offers complete systems for noise or vibration measurement 
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ENGINES " 2 VENTILATING 


Floating laboratory gets facts on noise to make machinery quieter 


In the Navy’s experience, a noisy submarine is a dead 

submarine. Thus, the U. S. Naval Engineering Experimental 

Station has moored this sub in a quiet spot—and uses it ; 

as a test laboratory for noise reduction of machinery and Vated-Gatove 

other shipboard equipment. ; Spectrom Recorder 
3y recording noise on a Spectrum Recorder, Navy tech key instrument in 

nicians save days of engineering time with automatic analysi a complete line for 

and recording of noise amplitude versus frequency. In 

addition to providing excellent frequency definition, thi 

easy-to-use equipment furnishes a permanent chart record 


noise and vibration 


measurements 


For complete information or application assistance on 
the integrated line of Brush-B & K instruments for sound 
and vibration measurement systems call your Brush repre 
sentative, or write Brush Electronics Company. 


COMPANY 


OIViGiOn OF 


| CLEVITE | 
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hatever your product... 


it deserves (,00p packaging! 


Te i 


SUPERSTRONG DESIGNED 
CONTAINERS SOLVE PACK- 
AGING PROBLEMS FOR MANY 
DIVERSIFIED INDUSTRIES. 


We manufacture all types of boxes, crates and cartons 
wirebound . .. wooden . . . corrugated. SUPERSTRONG packaging 
engineers and laboratory technicians design the container 
for your individual product — with experienced consideration of 
factors such as bulk, weight and shape. 


Our laboratory tested containe ~duce 
cuneene I y ted containers reduce 


SUPERSTRON(; - assembly cost... reduce weight 


caine . reduce storage space . . . reduce 
m damage claims. 
Why not be sure — and specify that your products be 
shipped only in SUPERSTRONG shipping containers? 


Wirebound Boxes and Crates * Wooden Boxes and Crates 


Corrugated Fibre Boxes * Beverage Cases * Starch Trays * Pallets 


0.2 watt at 40 C, Available resistance 
ranges include: linear, 200 ohms to 
5 megohms; tapered, 1500 ohms to 
2.5 megohms. Resistance tolerances are 

20 per cent; above 100 kilohms 

30 per cent. Mechanical and ele: 
trical rotation of 300 deg are possible 
Both bushing and tab mounting designs 
are possible. Available are both SPS1 
or DPST models, with 0.5 amp 25 
volt d-c rating. Clarostat Mfg. Co., 
Ine Washington St., Dover, N. H 
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PAPER BASE LAMINATE 
RESISTS ARCING AND 
FLAME 


Superior arc and flame resistance are 
advantages claimed for a new paper 
base laminate. Identified as Phenolite 
Y-2500, it is bonded with a modified 
phenolic resin that gives fire resistant 
qualities for superior service in elec- 
trical and electronic applications. 
While its general properties (given 
in Table 1) correspond to NEMA Grade 
XX. Y-2500 also provides are resistance 


up to 100 sec. As a self-extinguishing 
laminate, it passes the standard UL 
flame test 

Phenolite Y-2500 laminate is particu- 
larly suited for such applications as 
circuit’ breaker components, electrical 
switches and other interrupting devices. 

Physical and electric properties 
(typical values) include: 


Flexural strength, psi 
MD, 1/16 in. thick 19,500 
CD, 1/16 in. thick 18,200 


Impact strength, ft - lb/in 
Condition E-48/50 
MD, 1/8 in. thick 0.49 
CD, 1/8 in. thick 0.41 


Bond strength, Ib 
Condition A, 1/2 in. thick 1100 


Dielectric strength, kv 
Parallel to laminations 
Condition A, 1/8 in. thick Ww) 
Condition D-48/50, 1/8 in 
thick 
Arc resistance, sec 
Condition A, 1/8 in. thick 100 


This material is self-extinguishing 


within 5 sec. after the application of 
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. 
check these features of the 


Supe" SHADED POLE MOTOR 


for air conditioning and 
air moving applications 


UNI-SPUN* STATOR FRAME 
for maximum rigidity 


y) HIGH DIELECTRIC slot insulation 
and extra varnish treatments 


kp AL-SPUN* ALUMINUM ROTOR 
CAGE for maximum conductivity 


fw DIE-CAST END FRAMES. .. sturdy, 
lightweight, corrosion-resistant 










A BEARINGS widely spaced, 
amply dimensioned 


6 AMPLE OIL RESERVOIR ... 


positive oil circulation 


SHAFT precision ground to 
controlled surface finish 


MOUNTING absorbs 
vibration 


ADVANCED DESIGN, quality 
materials, and up-to-date 
manufacturing methods 


FINISH ... moisture and 
abrasion-resistant 


»-.-.-give your product WD 
these sales advantages 


Reg. U. 5. Pat. Of 
Sales-wise, these 10 super shaded pole motor fea- 
tures mean long life, quiet operation, high operating 
efficiency and lasting good appearance. 

Our 41 years’ experience in the household appliance motor 


field is available to help your company get the full benefit of 





these features. Our district engineers will be glad to call on you 


Exterior view. Attractive appear- 
THE LAMB ELECTRIC COMPANY °° KENT, OHIO ance is combined with good 


in Canada: Lomb Electric—Division of Sangamo Company Ltd.—Leaside, Ontario functional design. 


| 
| 
| 
| 





— b Elechic 
Li 
AL-SPUN* ALUMINUM SPECIAL APPLICATION 
UNI-SPUN® ; ee _— FRACTIONAL HORSEPOWER 
STATOR FRAME ‘Heat-treated for lowest rotor 
Anchored laminations, ample ‘lesses. Integral cooling fen M oO T oO R Ss 
back iron, strong pole tips 'end vented core. Dynamically 
mean core rigidity, better heot bolanced. 
dissipation, quiet operation. 
READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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a flame for 10 see (tentative UL test 
on 1/8 in. thick). On the same test 
standard phenolic paper base materials 
continue to burn for several minutes. 
The laminate is available in sheet 
sizes of 39 x 47 and 39 x 39 in. and 
in thickness from 0.015 to 1.0 in. It 
comes in a standard semigloss and 
a special dull finish in either natural 
(light brown) or red. National Vul- 
cut canized Fibre Co., 1056 Beech St., 
Wilmington 99, Del 


Circle No. 45, Reader Inquiry Service Cards 


assembly costs . rin a or 


= DIGITAL DIAL FOR DIGITAL 


READ-OUT WTH 10-TURN 
2 POTENTIOMETERS 


® Designed to simplify dial readings for 
with multi-turn potentiometers, a compact 
: dial for digital read-out of rotor 
position requires panel space of only 
° 1-1/16 in. x 1 in. The device permits 
,, a ricated accurate digital indexing of 10-turn 

. . . 
precision potentiometers with excellent 


linearity and precision 
1a Unit comprises a three-digit counter 
precision Dar S (0 to 999) with provision for mounting 
F 


of 


* @ U.S.G. precision-molded or 

TE 3 ae) | machined parts from the fluoro- 
carbons and other plastics meet 

exacting specifications, assure uni- 

K 7 i 7 ' form density and dimensional 
stability, uniform electrical, 

chemical and physical character- 


BA K 7 mal 7 istics of the highest quality. on the drive-shaft of the potentiometer 
Strict quality control 


“from Knurled knob permits rapid adjust- 


Fluoroth powder to part’’ and many years ment of the drive. Detenting in 1/2- 
its of experience in the 


| particular digit increments allows digital read-out 
technique of fabricating these to | 


part in 2000 
NYLON unique plastic materials, assure The Digimax dial can be adapted 
cost-cutting results in \ 


your pro- to use with precision capacitors, in- 


duction line ductors, or other adjustable devices. 


Maxson Instruments Div., The W. L. 
, Maxso Corp 17-37 Austell Pl B 
v rile for 0) page brochure lax n ry} { e ice 


ee ee Long Island City 1, N. Y 
Inside U.S.G.” which suggests 
ro Circle No. 46, Reader Inquiry Service Cards 


how this organizalion can serve preceding back cover 


you. Or send us your blue prints 
Jor quotation 


GNETIC TAPE 
UNITED STATES nla 
GASKET COMPANY 


Airborn magnetic tape handler, Model 
CAMDEN 1, NEW JERSEY 3186, is available for eperation on 
either 60 or 400 cycle power. Standard 

| in. wide magnetic tape is used with 

an interlaced head stack arrangement 

that provides 25 data charnels. Tape 

speed is 54 ips on standard models, 

* du Pont’s trademark for its tetrafluoroethylene resin but other tape speeds can be accommo- 


1 Kellogg's trademark for its trifluorochloroethylene resin dated. Fast starts and stops (0.6 sec) 
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BRASS — versatile, pliant and lustrous — is the most ubiquitous of all nonferrous 
metals. Easy to draw, turn, machine and polish it is the ideal base or finished 
metal. It is an essential part of widely diversified familiars like lamps, automobile 


radiator cores, letter slots and the intricate workings of grandfather's clock. 
For almost a century, the users of better grade brass — in sheet, strip and wire 
forms — have identified the useful metal by this trade mark and signature. 

os 


all 


SEYMOUR 


' i » ¥ TIT) 
BY 


is 


THE SEYMOUR MANUFACTURING COMPANY @ SEYMOUR, CONNECTICUT, U.S.A. 
for the finest Nickel Silver — Phosphor Bronze — Brass 


Ss, PRECEDING 


BAC 








akc, 4% 





Comar relays for printed circuits 
are specially designed for fast, 
easy installation and dependable 
operation. Printed circuit 
terminals are an integral part of 


the switch blade, to prevent 





loss of continuity or conductivity. 
Miniature Telephone Types Spacing between terminals 

can be varied to meet circuit board 
layout. Miniature telephone 

types for DC operation, chassis or 
printed circuit board mounting; 
and general purpose types for AC 
or DC operation, chassis mounting. 
Can be supplied in switch 


combinations up to 6 Form C. 





General Purpose Types se : 
Inquiries Invited 











omar ELECTRIC COMPANY 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS * SOLENOIDS + COILS * SWITCHES * HERMETIC SEALING 
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PROPERTY AND APPLICATION DATA 


ei. > 


to adddrom full speed permits maximum 
utilization of recording medium. Stan- 
dard 2400-ft NARTB reels are used; 
adapters are available for other reel 
types. Tape travel may be controlled 
by front panel switch or remote con- 
tact closure. Tape drive is automatically 
halted in the event of tape or power 
failure 

Although intended primarily for di 
gital recording, Wow and flutter are 
held to less than 3 per cent peak-to 
peak when a signal is recorded and 
reproduced on the same machine, thus 
satisfying requirements of many analog 
recording applications 

The Model 3186 is « apable of 
operating over wide variations in 
environmental conditions. Reliable 
operation may be obtained from 1 
to 113 F and under acceleration, shock 
and vibration conditions normally 
experienced by airborne equipment 
Miniaturized versions also available 
Potter Instrument Co., Inc., 115 Cutter 
Mill Rd., Great Neck, N. Y. 
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REDESIGNED INTEGRAL- 
HORSEPOWER INDUCTION 
MOTORS 


Redesigned line of integral horse 
power induction motors in NEMA 
frames (up to 30 hp), Type N motors 
are smaller, lighter, and more compact 
than former designs. Motor enclosures 
provide better protection. The conven 





tional open motor is entirely superseded 
by a dripproof-protected design, which 
is also essentially splashproof. The 
totally enclosed fan-cooled design is 
a refinement of the ribbed frame motor 

Insulation of the new motor line 
takes full advantage of modern con 
trolled synthetics, is high in dielectric 
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ON THESE VERSATILE ENGINEERING MATERIALS: 


“ZYTEL,”’ ""ALATHON,’ 
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Du Pont TEFLON* provides new opportunities 


for miniaturization of electronic equipment 


Because of its unique combination 
of properties, TEFLON tetrafluoro- 
ethylene resin provides new oppor- 


tunities for the miniaturization of 
electronic components. 
TEFLON has a low loss factor, low 


dielectric constant, and high volume 
resistivity. It maintains full electrical 
insulating characteristics, even when 
flexed or bent during assembly and 
installation. 


TEFLON also has good mechanical 
strength and a low coefficient of 
friction. It is the only insulating 
material available today that is inert 
to nearly all chemicals and solvents 
normally used in commercial prac- 
tices. An exception to this is metallic 
sodium and the other alkali metals 
At elevated temperatures and pres 
sures, halogens and certain halogen 
ated chemicals and solvents may 
affect TEFLON. 


Use of TEFLON helps cut produc- 
tion costs, Operating tempera- 
soldering iron will not 


too 


tures of a 


burn or melt insulation of TEFLON. 
labor and materials. 


[his saves time, 


: 
bas 


Ihe paper clip indicates the small size of 
coils. The insulation of TELFON is 
important reason why they can be 
miniaturized. (Wire manufactured by 
Hitemp Wires, Inc., Mineola, New York.) 





these 
one 
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strength and resistance to damage from 


The following applications are typical 
of the current uses of TEFLON: 


MAGNET WIRE. Such wire, coated with 
TEFLON, is widely used on high-tem 
perature components for aircraft and 
guided missiles, transformers, relays 
and various types of motors. 

HOOKUP WIRE AND LEAD WIRE. Insulat 
tion of TEFLON on hookup and lead 
wire proves advantageous on trans- 
formers, motors, and harness assem 
blies for high temperature applications 
The chemical resistance of TEFLON is 
particularly valuable in gyros and other 
hermetically sealed components. 





These small capacitors use Terton as the 
dielectric. Their degree of miniaturization is 
shown by comparison with end of lead pen 
cil. (Wire manufactured by Hitemp Wires 
Inc., Mineola, New York.) 


poaaeeeeee Snentetaemtmnensenit 


.* 





Here are shown (top) a striped, wrapped lead 
wire and (bottom) two samples of miniatur 

ized flexible sleevings—all insulated with 
Teron. (Wire manufactured by Hitemp 
Wires, Inc., Mineola, New York.) 

COAXIAL CABLE. Used as the dielectric 
medium of coaxial cable, TEFLON per 

mits the design of miniature construc 

tions which are the equivalent of coax ing 
ial cables using much thicker insulation 
of other materials. 


TUBING. Insulation of TEFLON provides 
excellent protection for tubing used as | 
bus wire and jumpers 


fubing of TEPLON serves as an insulator 
around two stainless-steel studs in miniature 
rotary tap switches used in military aircraft 
(Manufactured by Grayhill Company, La 
Iilinois. Tubing supplied Ihe 
Kead 


Gsrange by 


Polymer Corporation of Pennsylvania, 
Pennsylvania. ) 


CASE 


STAINLESS STEEL 





| T 
RESISTANCE WIRE. Insulation of TEFLON III pane 

on small resistance wire facilitates 

miniaturization of heating equipment BRUSH 

GLASS FIBER PRODUCTS. Insulation of | fLewent 
TEFLON is being applied currently to J BASE 

such glass fiber products as lacing, tape 

and sewing thread. TEFLON provides , ” - 

excellent temperature resistance, and Cross section of typical dual rectilinear 
withstands cutting action potentiometer with insulation of Trrton 
Perhaps your electrical and electronic a Ne ee 
applications could be improved with (Manufactured by the Pacific 

the use of Trerton. Send for basic in Scientific Company, Los An 

formation today geles, California.) 


ae = rrr 


nana. 










ry ' | f 
are ero 
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ON THESE VERSATILE ENGINEERING MATERIALS 
"ZYTEL,”’ "ALATHON,” "TEFLON," "LUCITE.”’ 





Thrust bearing of TEFLON provides “3° 


electrical insulation—reduces wear 


4 combination of clectrical, mechani variety of conditions often found in a 
land chemical properties unmatched single application 

by any other single material make Ihe diclectric strength of TEFLON is 

[i ttONn suitable for a wide range of high over a wide range of temperatures 


ipplications. It is also ad iptable to the Because of its low coefficient of fric 
tion, TEFLON requires little or no lubri 
cation TE RLON tetrafluoroethylent 


resin is inert to nearly all chemicals 





and solvents normally used in commer 


Cable Clamps of 
Du Pont ZYTEL' 
have high 
tensile strength 


cial practices. An exception to this is 
metallic sodium and the other alkali 
metals. At elevated temperatures and 
pressures halogens and certain halo 
genated chemicals and solvents may 
affect TERLON 

Pi rLON ts used in the thrust bearing 


Mechanical strength, heat resistance of the Mix-O-Matri which mixes 


ind good insulating characterist abrasive dental plasters. This bearing 


combine to make ZyTeL nylon resin formerly presented a costly lubrication 


ble wh I I de I) i b 
ie wovoIieCM NTI i hal pecn MOTVE 
an exceptional material for elec | V ( ‘ ( y 


' using TREFLON. In addition, TRELON 
——— provided an insulation barrier between 
hese cable « lamp of Du Pont dissimilar metals of the bearing, elimi 
Zyitt nylon resin, have high ten nating electrolysis 


ile and impact strength, along with Why not investigate the advant 


” 
aves 


excellent electrical propertic In ad of TEFLON in terms of your own opera 





‘ the tut thon f em u he ) . ' 
dition. they are resistant to hydrau O-Mare dent a Nias aniner ovedacs tions? Simply clip and mail the coupon 
< 
| entimeters of bhble ee Dp te Acueeeeennenenneeeeenee 

lic fluids and other corrosive ¢ imet bubble-free plaster 

in 1S seconds for use the dental and ortho 
(Processed by Associated Plastic dontic professior (Beari ising TEFLON 
Division of Commercial Plastic Man ired by Shamban | ris m 

pany, Culver City, Calife i for the Klippert 
Company, Midland, Michigan. ) Company, Covina, California.) 


SEND FOR MORE INFORMATION 


Clip the coupon for additional data on the properties and appli- 
cations of these three versatile Du Pont engineering materials. 





Ss —£ 1 DU PONT DE NEMOURS & CO. (inc) POLYCHEMICALS DEPARTMENT | 
ROOM 2010. Du Pont Building, Wilmington 98, Delaware | 
in Canada: Du Pont Company of Canada, itd, PO. Box 660, Montreal, Quebex | 
Please send me more information on the Du Pont engineering materials 
checked ZYTEt TEFLON Lucite. | am interested in evaluating 
Ice cream cabinet lids molded of Lucitt 
these materials for | . 
scrylic resin withstand low temperature and 
rough handling. The parkling transparet 
| of Lucire permit ustomers a clear view ol 
‘ | the ontents. Lucite won't corrode, resist 
NAME POSITION 
: | crazing, 8 easy to keep clean Manufactured 
COMPANY | by General Products Company, Central Fall 
| Rhode Island for Savage Ice Cream Cabinet 
STREET ADDRESS | Division, C. V. Hill & Company, In¢ Tren 
| ton, New Jersey.) 
CITY STATE 
TYPE OF BUSINESS | 
r,s ‘ rt i | 





handled without difheulty adjustable 
i 








strength and resistance to damage from 
moisture, heat, abrasion, and _ cor- 
rosion. The standard bearing is an 
open greaseable design which is, in 
effect, enclosed in grease to eliminate 
corrosion from internal or external 
moisture. If preferred, prelubricated 
cartridge-type bearings may be speci- 
fied. Elliott Co., Crocker-Wheeler Div., 
Jeannette, Pa 
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DEEP-DRAWN INSTRUMENT 
CASES 


Five new case sizes are available in 
line of drawn aluminum instrument 
cases for electronic and instrument 
equipment. The cases come in two 
styles, featuring custom-designed ap- 
pearance. Blank cases and covers are 
available. Use of standard dies elim- 





inates tooling costs. Cases and covers 
can be modified to customer specifica- 
tions with holes, chassis slides, dimpled 
or rubber feet or other desired features. 

Cases feature seamless construction. 
Special presses hold close tolerances 
with sidewalls of uniform thickness 
and no draft. Zero Manufacturing Co., 
1121 Chestnut St., Burbank 9, Calif. 
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DIFFERENTIAL EXPANSION 
TYPE TEMPERATURE 
CONTROLLER 


Series of differential expansion type 
temperature controllers, Models F-1C, 
*-2C, and F-3C, offers modifications 
which permit use in a number of ap- 
plications. These include on-off tem- 
perature control of heating operations, 
equipment, ete., as well as combina 
tions of control and alarm. Tempera- 
tures irom sub-zero to 2000 F can be 
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HIGH VOLTAGE 


CAPACITORS FOR DC OR HIGH-CURRENT 


DISCHARGE APPLICATIONS 
| 


Type P-26 Capacitors 

phenolic-tube case with 
metal end seals. Standard units avail- 
able to 300,000 VDC. Higher voltages 
available with series-connected units 








No matter what the voltage requirements—you 
name them, Aerovox meets them. Aerovox is the 


} industry's leading supplier of special high 
, voltage capacitors for radio-transmitters, 
betatrons, X-ray equipment, nuclear accel 

~ 


erators, radar, sonar and all military and 
pulse applications. Which accounts for such 
an experienced engineering staff with wide 
scale knowledge of high-voltage 
equipment for high-current 
pulsing and minimum in 
ductive reactance applica 
tions. 















~ 


Type P-20 & Type P-09 
Capacitors standard 
high-voltage units to meet all 
military requirements. Voltage 
ratings to 150,000 VOC 
Excellent for applications 
requiring heavy-duty DC service 


Special Capacitors designed 
specifically for military and 
commercial applications, this 
toroidal-design, high-voltage 
capacitor is only one of many 
Aerovox manufactures in quantity 
to meet critical requirements 





Write For complete information on how Aerovox 


can assist you with your capacitor needs. 






















send for the 
most widely used 


ELECTRONIC SUPPLY GUIDE 


ALLIED’S 


COMPLETE 356-PAGE 


1957 CATALOG 






We specialize in ; : 
Electronic your buying guide 


Equipment Supply to the world’s largest stocks of 
for Research, 


Development, ELECTRONIC SUPPLIES FOR er 


Maintenance 


mnplif ind speed your purchasing of « r 
and Production uppli ind «« quipment end your order tO A IED 
the reliable ome upply-source for a// your electron 
COMPLETE EXPERT aed We make fastest shipment from the world large 
INDUSTRIAL SERVICE tocks of electron tubes (all type ind make 
tran tor fest instrument iudio equipment, clectroni 
part transformers, capacitors, controls, et ind 
e woe ori everything for industrial and communication 
ipplication. Our expert Industrial supply ser 
ive ou time, mone ind effort. Send today for your 


One complete yREE copy of the 1957 aLiiep Catalog. your complet 


dependable source Buying Guide to quality Electronic Suppl for 


i ‘ sroadcas sae 
for Everything Industrial and Broadcast u 


in Electronics ALLIED RADIO 


Our 36th Year 100 N. Western Ave., Dept. 47-K-6 TT 
Chicago 80, Illinois FREE 


a 1 | ——. erry 


(erm 4-111 


. LOW- LOSS mene 


ie Pur . 
ademark e Q-Max an ext Y. il tri impregnat 


coating composition, is formulated pases oe 
tion to VHF and UHF ponents. It penetrates deeply 
TT Pe Melb Ota ovides a surface finish, impart 
rigidity and promotes sti O) MRT Meat tea Ce er Leh DD 
of high frequency ¢ j Its effect upon the ‘'Q’’ of RF 
winding { 


e Q-Max applies eas t lipping or Drushing, dries 
quickly, adhere 7 neets most temperature require 
IDEAL COIL ments. Q-Max is industr iaer atl ea a 
IMPREGNANT who know specify Q-Max! Write for new illustrated catalog 


OU er eel ss COMPANY « INC 


MARLBORO, NEW JERS UCT i ee a ee etl) 





handled without difheculty adjustable 
ranges as wide as 1200 deg in one 
instrument are offered 

Operation is by the difference in 
‘ \pansion of Iwo concentric tubes when 


exposed to heat. The resulting move 


ment Is multiplied through i lever 

irrangement which actuate one 

more witches. Standard witch rating 

i 1 ‘mip 125-250 olt int but 
vher ratings are available 


All cases are weathertight. Tempera 


ture adjustment ire all made exter 
nally, but two le offer choice of 
knob with pointer for eas idjustment 
ind ocket he ad se} <crew where 


lampering must be discouraged 


Unit ire for local mounting and 
may he furnished with flanged = or 
threaded fitting Burling Instrument 


Co.. 16 River Rd.. Chatham. N. J 
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PLUG AND RECEPTACLE 


Low-cost plugs and rece plat les are use 
ful in major appliances. electronics 
machinery or any application requiring 
multiple circuit) hook-ups. Crimped 
terminals for snap-in assembly elimi 
nates soldering 

ferminals are available individuall 


or in reels for automatic machine as 





sembly to wires. Rated up to 15 amp 
per terminal. Molded from special 
compound, UL approved, which pro 
vides good electrical and physical prop 
ertie plus dimensional stability and 
low moisture absorption. Molex Prod 
ucts Co.. 9515 Southview Ave., Brook 


field. UI 
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MINIATURE CRYSTAL OVEN 


Weighing less than 1 oz miniature 
crystal oven de signed for HC-6U holder 


said to have a iemperature stabilit 


ol 0.25 C at constant ambient ten 
perature and O.5 ¢ 

Called the JKO-10 ervstal oven. the 
init feature i novel base. ea le 
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Always tense but never tired 


Again CTC comes up with an ad 
vancement for more secure, more effec 
tive electronic assemblies. It’s the new 
Perma-Torg* constant tensioning de 
vice for tuning cores of standard CTC 
ceramic coil forms 

CTC’s Perma-Torg, a compression 
spring of heat treated beryllium copper, 
has very high resistance to fatigue and 
keeps coils tuned as set, under extreme 
shock 7nd vibration. It allows for im 
mediate readjustment without removal 
or loosening of any mounting nut 
locking spring. But most important of 
all Perma-Torg like all CTC com 
ponents is quality controlled 

CTC’s quality-control means you get 
consistent top quality components 
Each step of production checked, 
each component part even though 
already certified is checked again 
And finally CTC’s finished product is 
checked. That’s why CTC can offer you 
a guaranteed electronic component 
standard or custom whose perform 
ance you can depend upon 

CTC and practical ex 
perts are always available to help solve 


or 


is 


researchers 


FADER INOUIRY SEI FCAT 


D 


PRECEDING 


BACK 








your components problems. For sam 
ples, specifications and prices write to 


Sales Engineering Dept., Cambridge 
Thermionic Corporation, 454 Concord 
Ave., Cambridge 38, Mass. On the West 


Coast contact E. V 
Washington Blvd 
988 Market St 


Roberts, 5068 West 
Los Angeles 16 or 
, San Francisco, Cal 


NEW PERMA-TORQ UNITS come completely 
factory assembled to mounting studs, eliminating 
the bother of assembling and 
locking springs. C’T'¢ 
lensioning Device 
PLS6 and PLS7 
with the LSI 


available 


sd justing separate 

coil forma with Perma-Torgq 
are designated PLST, PLS5 
are completely interchangeable 
LS5, LS6 and LS 
at no increase in 


series, and are 


price 


*Patent pending 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 








CREATES a Spring... 


This is an Accurate Spring! It’s 
different than the rest, because it’s 
designed and engineered for its job 
It has been created by Accurate’s 
skilled craftsmen who approach all 
spring problems with experience 


and imagination 


When YOU need the best of springs, 


held to the closest tolerances and 
manufactured at the lowest cost — 
YOU need Accurate! 


ee 


AAA AA RRA RRA DD 
ba 


A te a 
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ACCURATE SPRING MANUFACTURING COMPANY SPRINGS 


3817 West Lake Street 


* Chicago 24, Illinois WIRE FORMS 
STAMPINGS 


tachable cover, new heater winding tape 
ind low inductance winding 

Available are a choice of heater volt 

s from 6.3 to 48 volts a-c or d-e for 
greater flexibility; warm-up time is 7 
min at » <.. 

The JKO-10 has a seated height of 
1.75 in. and a diameter of 0.875 in. It 

also available for the HC-13U holder: 
with seated height of 2.25 in. James 


Knights Co., Sandwich, I 
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ROTARY SOLENOID IN 
RETURN-SPRING MODEL 


Built-in return springs permit direct 
application of the 800 series a-c rotary 
olenoid. Eliminating the need for 
remote springs and extra assemblies 
to return load to starting position 
after solenoid work stroke is com 


pleted, the built-in return spring offers 
a “packaged power unit for simple 
installation to the load 

Wide selection of spring ivailable 
permit matching of olenoid to load 
requirements, Special spring having 
higher potential yradient can be de 
igned to meet pecihe requirement 
Return springs can also be used effec 
tively to drive loads where higl 


starting - occur at start of stroke 
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in sealing, potting and encapsulation— 


r — Oo —— 


give excellent electrical, thermal and 
mechanical properties, plus— 


excellent dimensional J high mechanical strength 
Jv stability 


J outstanding adhesion to J exceptional dielectric 


metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold .. . in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials. 


title hem a nnaati lem For potting and encapsulating—the excellent dimensional 
poration, El Monte, California, to a stability of Epon resins, which can, for example, withstand 
400-kva transformer winding at 
Larsen-Hogue Blectric Co., Los . 
Angeles, Callf, standing adhesion to metals and glass assures airtight en- 


closure of delicate components and vacuum tubes 


solder bath temperatures without ill effect, and their out- 


As adhesives—solvent-free Epon resin formulations cure at 
room temperature with contact pressure alone; form powerful 
bonds between glass, metal, wood or plastic. 


As sealing compounds—varnishes and enamels based on 
Epon resins provide excellent moisture sealing plus outstand- 
ing resistance to solvents and chemicals, even at elevated 
temperatures. 


For laminating— Epon resins laid up with inert fibrous fillers 
produce base laminates that have superior dielectric proper- 
ties and can be sheared, punched, drilled and bath soldered. 


Write for information on the use of Epon resins in electrical 


Thoxene Clamp-Coat, an Epon resin and electronic applications. 
cable splicing compound, producesa 
weatherproof, abrasion-resistant 
coating with high electrical insuia- 
tion. Manufactured by Woodmont 
Products inc., Huntingdon Valiey, Pa. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Attente + Gesten « Chicege « Cievelend « Detrelt - Hewsten + Les Angetes « Mewerk « Mow Vork + Sen Frencisce + &. Lewte 
0 CANADA, Chemical Division, Shell OF Company of Conede, Limited - Mentrest « Terente « Vencowver 
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for HIGH 
STYLING 


DUREZ 


offers industrial designers 
almost unlimited scope 


@ (ne manutacturer wanted fresh new contours, interesting color. 


permanence of finish, strength, heat-resistance ind economy. The other 


Nanted intricate hap Ss wv ith hole 8S, prooves and slots molded-in. 


self-insulation, rigidity, close tolerances and economy 


Requirements of both are being met in all respects including 
production economy with materials selected from the six classes 


that constitute the Durez tamily of versatile molding materials 


Ls ny | henoln these thermosetunyg plastics are truc ecnyinecrinyg 


materials with an unsurpassed range of industrial applications. You 


can use thei mechanical, electrical, thermal, and chemical properties 


reating products that look better, serve better, sell better 


Call on your molder—or our Technical Field Service 


So 
YS 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


help in solving your problems 


ea g 


CHEMICALS 
PLASTICS 


1310 Waick Road, North Tonawanda, N. Y. 


and minimum impact is desired at 
end of stroke Lse of return stroke 
ition permits smaller solenoid sizes 
ind other economies Leetroni« 5 Ine 


10 Main St.. Brooklyn 1, N.Y 


Circle No. 53, Reader Inquiry Service Cards 
preceding back cover 


FUSE RECEPTACLE 
Model 266A. a bakelite fuse receptacle 


with a solid center contact. is rated at 
30 amp. 125 volts. It has a 1'%4 in 
diam: height is 1! in. Fuse mounting 
hole size is l?!uy in. in diam. The ear 
mounting holes are spaced at 1%q in 


Also available with male push-on ter 


minals instead of binding screws, and 
with insulating cover tor binding screw 
terminals onl 

Model HO milar I ippearance Is 


medium-base sign 


r 


i bakelite kevle 
receptacle ino one piece, rated at 660 
watts. 600 volts. Its diameter is 1's 
" height is |'s in. Lamp mounting 
hole size is 1241 in. They are available 
with male push-on terminals instead of 
binding screws and can be had with 
insulating cover for binding serew ter 
minals only, Cirele F Mig. Co 120 
Monmouth St Trenton 9, N. J 
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MINIATURE GASKET 
THERMOCOUPLES 


kxpanded line of miniature gasket-typ. 
thermocouples includes wider choice of 
gaskel sizes the rmocouple leads and 
lead terminals The vasket thermocou 
ples. used to measure skin temperature 
n netalwork ny ind other applic i 
tion ire ivailable in three ranges 
100 to 600 F with Copper-Constantan 


ilibration and coppel gasket 75 to 
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Star-Kimble Motors reports: 


. Less serap, faster production with 
continuous coils of USS Electrical Steels 


Rotor and stator 
laminations all made 
from cold-reduced stock 


Star-Kimble Motor Division of Miehle Printing 
Press Manufacturing Company, Bloomfield, New 
Jersey, uses cold-reduced continuous coils of USS 
Electrical Steels in rotor and stator laminations of 
its electric motors. Here are their chief reasons: 

“Continuous coils of cold-reduced USS Electrical 
Steels give us higher production and smoother oper 
ation than cut length sheets. And they cut scrap loss 
due to partial stampings way down.” 

Benefits like these are leading more and more 
manufacturers of motors and transformers to switch 









USS Electrical Steel News 


rm" GET COMPLETE INFORMATION — MAIL THIS COUPON 










over to the use of continuous, cold-reduced coils. To 
meet this growing demand, United States Steel is 
expanding its coil-producing facilities. In addition, 
our continuing research and development will assure 
further improvement of these already fine steels. 














Send the coupon for complete technical informa- 





tion on electrical steel. 
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UNITED STATE TEEL CORPORATION, PITTSBURGH 
COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD. ALA 


INITED STATE TEEL UPPLY DIVISION 
WAREHOUSE DISTRIBUTORS 


TATE TEEL EXPORT COMPANY 



























NEW YORK 





United States Steel 
Room 5529, 525 William Penn Place 
Pittsburgh 30, Pa 


Send my free copy of the new Fourth Edition of ‘USS 
Electrical Steel Sheets'’ which contains detailed curves 
and data on magnetic and physical properties of the 
individual grades 

Name 

Firm 

Address 


City 


State 


le 


mS Ars 


Tu 


STE LO 


RUA may 


with TEMPERATURES: 
+ 500°F to —100°F and lower 


with HUMIDITY 20% to 95% 


* in any combination 
* in any size or shape chamber 
* in conformity to Gov. Specs. 


Let AR's experience solve your prob- 
tems in high-altitude low-temperature 
cooling air testing. 

AR also designs, manufactures and services 
Fungus, Sand and Dust, Explosion, Rain and 
Sunshine, and Special Air and Liquid 
Chillers. 


Write for our catalog 
or quotation. 


AMERICAN RESTARCH 


CORPORATION 
833 BROOK ST BRISTOL, CONN 


900 F with Iron-Constantan calibration 
and copper gasket; and 900 to 1200 F 
with Iron-Constantan calibration and 
stainless steel gasket. Gaskets in the 
form of standard SAE plain, medium 
washers come in 14 different hole sizes 
from %2 to 1l%e in. 1D—also 10, 14 
and 18 millimeter diameters, 

Fibrous glass insulated leads are sup 
plied plain or with stainless steel over 
braid. Leads are equipped with a large 
variety of terminals or T-E Quick-Cou 
pling plug and jack connectors 

In application, a gasket thermocouple 
is locked in place on a stud or bolt 
located in the area of desired tempera 
ture measurement or control; the entire 
issembly covered with thermal insula- 
tion. Thermo Electric Co., Inc., 109 
Fifth St., Saddle Brook, N. J 
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CROSSBAR SWITCH 


Useful for data handling and reduc 
tion applications, Type EF Crossbar 
switch offers a_ flexible high-speed 
means of selecting information remotely 
from a large number of sources (up to 
1200 per swit h) without the necessity 
of scanning intermediate points 
Because of the digital arrangement of 
its actuators, the switch can be readily 
set up by means of punched cards 
punched tape of telephone-type dials 
Closely-held timing tolerances make it 
possible to operate the switch at high 
speeds with little lost time for commu 


tation, 


Due to the balanced nature of con 
nections within the Crossbar, the ther 
moelectris potentials generated by the 
switch are held to a very low value. In 
the range of 25 to 50 C, this potential 
is less than 0.01 microvolt/C. This 
property makes the switch useful in 
low-level systems such as thermocouple 
scanners, telemetering systems, and 
other devices 

The switch is also said to have ex 
cellent high frequency characteristics 
with exceptionally low crosstalk and 
low shunt capacitance 

The Type F uses a high pressure con 
tact due to its special actuator system. 
The contact is of the twin bar type, 
and is available in either palladium or 
gold. The high contact force results in 


First the mold — precision 
made with faithful adher- 
ence to the blueprint by 
K & J's skilled tool and die 
makers. 

Then over 100 automatic 
and semi-automatic presses 
give us the flexibility to pro- 
vide fast, economical pro- 
duction on large or small 
volume orders. 

Send for brochure, “A 
Service to users of Com- 
pression Molding.” 


KUHN & JACOB 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8,N.J. 


Represented by 
$. C. Uliman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A& Cholverus 
Carson Road, Princeton, N. J 
Phone 1-3170-J2 


wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 
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PROVEN PERFORMANCE...YOURS WITH 


DF = 


3) i. oe 


IRVINGTON’S IVI-BIND* 


KEEPS GROWING...demand increasing each year! 
CLINGS FIRMLY...for positive sealing! 


@ What's behind the impressive sales growth of IVI-BIND? Impressive 
performance. Irvington now stocks this adhesive backed insulating mate- 
rial in two types. Type A is adhesive-backed varnished cambric in full 
width, as well as tape. Type B is varnished glass cloth...with the adhesive 
providing thermo-setting qualities. 


Each has its own highly desirable characteristics. For example: many 
customers prefer seamless bias 1VI-BIND because of its slight stretch- 
ability. IVI-BIND has found wide applications in the wrapping of bus 
bars, small solenoid coils, phase insulation, slot insulation, outer wrap- 
ping of synero motors and relay coils (e.g. in telephone applications), 
and for stick wound transformer coils. 


IVI-BIND in tapes or full width form is available in various thicknesses 
and widths. It’s just one of the comprehensive line of quality-controlled 
coated products offered to you by Irvington. 


*Reg. U8. 1 cyt 


Flexible Electrical insulations Tubings 
Coated Fabrics and Papers Extruded Plastic 


Varnished Tubings 
LOOK TO Varnished Cambric and Glass Cloth Silicone Rubber Coated Glass 
IRVINGTON Silicone and PTFE Coated Glass Cloth Tapes 


FOR: Varnished Papers, Silk, Rayon and Nylon Vinyt 


Varnished Cambric 
Laminated and Coated 


Silicone Coated Glass 
Slot Insulations Insulating Varnishes 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


IRVINGTON 


Irvington 123 Passes 
Mil-V-1137A Specification 
with flying colors 


@ This clear Internal Curing Baking 
Varnish with its excellent stability 
and flexibility is another example of 
an Irvington product well suited to 
both governmental and commercial 
insulation requirements. Its other 
qualities include: excellent oilproof- 
ne good resistance to moisture and 
chemicals, and outstanding penetra- 
tion and adherence to underlying sur- 
faces. Its thorough curing eliminates 
danger of wet, sticky interiors. Write 


for full details. 


IRVINGTO 


TT] ne Se 


wae ee ™ 
i ‘ Co. } 





Minneapolis Honeywell finds.... 


At Minneapolis. Honeywell eaPak Pails holding 100 pounds of continuous length wire replace the conventional spools holding only ten to fifteen pounds 


HERE’S HOW REAPAK COULD 
FIT YOUR OPERATION 


If you wind coils of any type, or are a user of 
magnet wire of any size from AWG 10 to 3 
you will find that ReaPak can help you redu 
your costs of production in many way 


ReaPak giv you up to S500 pound of con 


ReaPak is fully adaptable to multipl ReaPak is adaptable to single tinuous leneth wire That means you will have 


winding in your plant head winding | down time for reloading. What's mor | 
ause ReaPak giv you longer continuo 
lengths of usable wire youll have fewer un 


used end 


You can order ReaPak in your choice of insu 
lations. Wire sizes: AWG 10 to 30 
ReaPak containers also give excellent prot 


tion during storage, shipping and handlin No 


small spools for operators to drop and damas 


If you use magnet wire, ReaPak can fit yo 


' 

operation 
ReaPak can be paloatized Another ReaPak can replace to 50 reels or 
way ReaPak can sove you storage spools This means faster reloading 


space, handling time and cost less down time 





... REAPAK cuts reloading time by 90% 


Using REAPAK... the magnet wire that comes in pails... 


the world's largest Automatic Control Manufacturer: 


INCREASED COIL PRODUCTION 18% 
SAVED $19,000 PER YEAR ON WIRE COSTS 
VIRTUALLY ELIMINATED END-OF-SPOOL WIRE WASTE 


CUT RELOADING TIME PER DAY FROM 1'2 HOURS TO LESS THAN 
10 MINUTES 


Minneapolis-Honeywell uses two and one-half tons of wire 
daily in winding its precision electrical coils for relays, transformers, 
motors, thermostats and other electrical devices. Before ReaPak ee , . 
operators handled sixty to seventy spools of wire (each weighing Bk f =. Three Sizes 


from five to fifteen pounds) every day. Time lost in reloading: 12 : _ to fit your needs 


hours daily per operator REAPAK 500 


e — Drum size diameter 

By switching to ReaPak (a continuous length of magnet wire, ae 20 inches, height 30 

. inche Ww ith te 

packaged in pails for high speed dereeling) Minneapolis-Honeywell sahing ‘be 5( 
cut the daily down time needed for reloading and adjustment of 


wire tension to less than ten minutes 


Wire waste was cut, too. Operators using ReaPak waste less 
than five feet of wire per pail. This, and other savings made pos 
sible by the ReaPak method, enable Minneapolis-Honeywell to 
save $19,000 per year. No wonder they have adopted wire in steel 
pails for all of their coil-winding operations! 


Because operators spent less time changing spools and adjusting 
wire tension, production per machine has increased from 270 to 
320 coils per hour 


Company officials say the switch to ReaPak has meant an addi 
tional saving of $2,500 annually in handling and shipping. Empty 
> REAPAK 00 
spools and reels no longer must be returned because ReaPak Js 


Magnet Wire comes in disposable metal pats 


One of the first major users of magnet wire to see the advan 
tages of ReaPak, Minneapolis-Honeywell officials are convinced 


ReaPak will be of even greater value in the near future 


If you are interested in saving time, wire cost, and down time 


for your company, investigate what ReaPak can do for you 


Ppa 2" 5 . “4 
TRADEMARK ee ee ee Te 


REA MAGNET WIRE COMPANY, INC. 
EAST PONTIAC STREET + FORT WAYNE, INDIANA «+ TELEPHONE: ANTHONY 5201 
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nt whip ! 


GOOD AND STRAIGHT- WO 


CHASE 


iccommelaalar’ 
BRASS 


ROD-BAR:-SHAPES 


Ty tam ay 


mean more 


/ 


ects and ie 


Order fron 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KEWNECOTT COPPER CORPORATION 


Indianapolis Kansas City, Mo. Los Angeles 


Denver Detroit Grand Rapids Houston 
San Francisco Seattle Waterbury 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Providence Rochester St. Louis 


Atlanta Baitimore Boston Charlotte Chicago Cincinnati Cleveland Dallas 
New Orleans New York Philadelphia Pittsburgh 


Milwaukee Minneapolis Newark 
tFACTURING 
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a contact resistance of less than 0.1 
ohm for palladium contacts with signal 
levels in the microampere’ region 


James Cunningham. Son & Co., In¢ 


co 
Auto Bldg. 33 Litchfield St.. Rochester » > { a 
4 — ALTE iC 


No. 56, Reader Inquiry Service Cards 
preceding back cover 


SUBMINIATURE SERVO : 


———— 
AMPLIFIERS : : 2 : ' : eve ; | 
os wine of servo amplifiers Comprises ' 
both transistor and vacuum-tube types s P E E D D ) » | 
Iransistor models include l-watt and — * | - 
}-watt units using silicon transistors eer 


capable of withstanding a wide range 


al. 
i se 
of environmental conditions; and 6-watt 
and 9-watt units using germanium tran- _ 
sistors. Units are designed especially 
for use with 400-cps servo motors in 


SIZE ll — 
3/4, 1 and 
1-1/2 HP 





airborne service and vary in size from 
6 to 12 cu in. Weight ranges from 4 to 
5 oz. Other transistor amplifiers in 
clude resolver, summing, automatic 


gain control, preamplifier, and demodu 
lator units 





Vacuum-tube models include a 5-watt 
unit and a precision summing amplifier 
that handles up to seven inputs with 
in accuracy of 0.05 per cent; this 





unit also provides 90-deg phase shift Stepless, instant 


starting, compact, 
50:1 speed range, 


if desired. This amplifier weighs only 
t oz and occupies only 4 cu in. Maxson 


Instruments Div.,, The W. L. Maxson 





17-37 Austell Place, Long Island good regulation SIZE 1— a! 
‘ 7 \ ‘y _ ek ae eS without tachometer, 1/4, 1/3 and 1/2 HP m. 
Circle No. 57, Reader Inquiry Service Cards long life, virtually 


preceding back cover maintenance free 


service, low cost, fast response, reversibility, dynamic 
brake, local or remote control.Write for Bulletin $580-5-55. 


ONE-COMPONENT EPOXY Other VA Products and Services 
METAL ADHESIVE 


Analog Computors 
ne Se - ee _ tal = ad Transi-Mag* Amplitiers, Photoelectric Controls 
VNThich agdeve Ops high hea resistance ane 


i strong bond between metal parts, is DC and AC Regulated Power Supplies 


designated Bonding Agent R-385. It 


Magnetic Servo Amplitiers, 


i Application engineering and conversion of tool machines 
furnished in a@ heavy paste orm 


and 


and production processes to automatic control. 
ipplied as received with no addition of 
catalyst or hardener, Having the ability 
— —— - — : ee Magnetic Amplifiers +-inc cBee, 
o with ine tempe ature oo i a 4 
i ; Nig , 632 TINTON AVE., NEW YORK 55, N. Y.—CYpress 2-6610 % 
nas a he ine yor ile of at east i i 
. West Coast Division %! ) 
ea 136 WASHINGTON ST., EL SEGUNDO, CALIF. — EAstgate 2.2056 *>.~ / 
I xposure to air doe not affect this “i 
mn pound which is cured by baking at 
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Tag Stocks 


... you can't beat H & V Paper 


Low in cost, high in performance 

paper offers you both. In addition, 

you can get more variety in weights, 
thicknesses, sizes, stiffness, and insulating 


properties than you would believe possible. 


Look over the many advantage S 
Wallet Papers 


es. 
CET 


4 


ol paper lower costs will 


be your reward. 


Structural Papers 


HOLLINGSWORTH & VOSE 
COMPANY 
East Walpole, Massachusetts 


MANUFACTURERS OF TECHNICAL AND INDUSTRIAL PAPERS 
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315 F for 1 hr. 
may be used to shorten the bake period. 
This compound does not have the tend- 
ency to appreciably the 
baking consequently it 


will not run out or creep from between 


Higher temperatures 


thin out at 


temperature, 


the bonded parts 
There are no solvents 
100° per 


in this adhe- 
sive, it Is 
bestos filler 

Although the bonding 


here well to practi ally 


cent resin and as- 
agent will ad- 


all metals, ce- 


ramics, plastics, ete., it cannot be used 
on materials that are harmed by the 
bake temperature of 325 F. Carl H 
Biggs Co., Inc... 2255 Barry Ave.. W.. 


Los Angeles 64, Calif 


Circle No. 58, Reader Inquiry Service Cards 
preceding back cover 


SHAFT-MOUNTED WORM 
GEAREDUCER 
Worm 


four 
large selection of 


Geareducer is offered in 


sizes, with a 
bores and ratios in each size. Case con- 
aluminum 
alloy with excellent heat exchange char- 


struction is a_ heat-treated 





acteristics. Radial shielded bearings are 
used on high speed shaft. and tapered 


roller bearings on low speed shaft, 


W orms are 
Wormgears 


cut on steel alloy shafts 


are made of high grade 


gear bronze. Mechanical lip type seals 
are mounted on shafts which are both 
ground and honed for close finishes 
Electra Motors, Ince 1110 N. Lemon 
Rd... Anaheim, Calif 


Circel No. 59, Reader Inquiry Service Cards 
preceding back cover 


NONCORROSIVE SOLDER 
FLUXES 


Noncorrosive quick wetting solder 
fluxes designed primarily for use on 
copper and copper base allows, utilize 


derivatives of hydrazine 
H-Series 


solder 


safe-to-handle 
These 
cellent 


solder fluxes have ex- 


spread characteristics, 
with almost no residue produced; wash- 
ing oF cleaning can be eliminated, 


The H-Series 


spread over a wide range of tempera 


fluxes promote solder 


reducing oxides to free metal as 


tures, 
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See Ton Uti 


Another 


n 


engineering FIRST... 


by International! 


This 
thermodynamic design— 
developed in International’s 
Research Laboratories 
—sets new standards for 
heat dissipation 
in Germanium Power 
Rectifier Junctions. 


Finned copper hou ings the most effi reverse resistance Extremely low le aka Ie 
PI g 


cient heat exchangers yet adapte dto power current and jow forward drop (lowe st of all 


rectifiers—measuring less than 2” in diam ivailable metallic rectifiers ) emphasize the 


eter, pro. ice i total cooling urface of 58.3 dvantaye of these unit D.( output cur 
sq. inches! International's Style F Germa 


rent ranges up to 2250 amps per asse mbly, 


this junction nd up to 100,000 amp 


which has heen acclaimed b 


nium Power Rectifier utilize ; in combination 
leaders in The nput voltage ranges up to 66 volts 
the engineering profession as the most rms per 


junction, with an operation tem 


idvanced rectifier design in the 


STYLE L STYLE C Internationals Research I 


Liquid Cooled Convection Cooled ind Production Facilitie 


industs tre trom 55° C to +75" ¢ 


/ 


iboratorie The far-reaching research and deve lop 


have produced a vent program of International assures you 
line of Germanium Power Kectifiers offer reater rectification efficienc 


and reli 
ing unexcelled performance. Four years of ili A 


International offers a complete line of Ger 
manium Power Rectifiers. For complete 


wire, letter or phone call to 
Aitatic onal Genes soancttieiaesn.t field testing indicate efficien 


up to 97° ion Advisory Department will 
with unlimited life « xpectancy 12.000 in immediate and experienced 


hour tests show no change in forward or ommendation for your application 


international Rectifier 


so Oo FF Ff Cc RA TFT ! OF 


EXECUTIVE OFFices: £ SEGUNDEC a FORNIA PHONE OnEGC 


WORLD'S LARCES 1 
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HOW A WV OLINO MRE eaII OCA CALAN Cc oS 


IMPORTANT 
REASONS 
WHY YOU 


SHOULD 
SPECIFY ANS | 


COIL FORMS F 


1. RESINITE AC combines all the mechanical and dielectric advantages of 


phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate. 








2. RESINITE 104 is a tough material suitable for stapling, severe forming 
and fabricating 


3. RESINITE 8104 minimizes the effects of electrical property degradation 


characteristic of laminated phenolics when subjected to high humidity 
and temperature 


4. RESINITE T'ru'Tork provides an internally threaded or embossed form to 
fit any threaded core, regardless of diameter or threads per inch, 


5. RESINITE gives torque control of plus or minus 1 inch ounce—axial 
pressure in excess of 25 pounds 


Ask us how you can save money by replacing expensive plastics with low- 


cost Resinite tubes for many applications involving high chemical or 
moisture conditions 


Get full information on Resinite Coil Forms. Request detailed technical literature. 


RESINITE <cc-onarton 


Sales Representatives in: 












New England: Framingham, Massachusetts, Trinity 3-7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 0337 


Division of 


PRECISION PAPER TUBE COMPANY 


20358 W. CHARLESTON ST. + CHICAGO 47, ILLINOIS 


t 
tw 


the temperature of the work is raised 
above 375 F. During the soldering oper 
ation the flux decomposes and vapor 
izes, leaving essentially no residue. A 
joint fluxed and soldered using H-Series 
fluxes will not corrode 

The new fluxes may be applied w 
parts being soldered in most of the 
usual methods. It is also possible to 
use the prefluxing technique in which 
the flux is applied to the surfaces to be 
soldered and allowed to dry 

The fluxes are said to be especially 
well adapted to operations where both 





flux and solder are preplaced and heat 
applied automatically. 

While fluxes are for use primarily on 
copper and copper base alloys, other 
metals—-like steel, aluminum, zine and 
stainless steel—can be soldered with 
these fluxes if they are first coated or 
plated with copper, tin, solder, silver 
Federated Metals Div., American Smelt 
ing and Refining Co., 120 Broadway, 
New York 5, N. Y 
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METAL-BONDED ALUMINA 
TERMINAL FOR SOFT- 
SOLDERED ASSEMBLIES 


Excellent bond-strength and high-tem- 
perature ceramic-to metal adherence is 
provided by a new metal-bonded 
alumina terminal for stronger, tighter 
soft-soldered assemblies 

The metal-bond technique involves an 


intimate bonding of ceramic and metal 





oe ~s 


Ihe bond is said to remain hermetically 
tight well beyond the temperature lim 
its of conventional soft solder. Stupa 
koff Div., of The Carborundum Co, 
Latrobe, Pa 


Circle No. 61, Reader Inquiry Service Card 
preceding back cover 


VERSATILE AUTOMATIC 
TEMPERATURE CONTROL 


Phree position pyrometer temperature 
controller is easily wired for a variet 
of specialized control applications. The 
instruments eliminate need for manual 
control ind reduce deterioration oft 
equipment The ire used with pla Lie 
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HOW A YOUNG DESIGN ENGINEER 
PUT BETTER QUALITY 
INTO HIS PRODUCT 


SHAKEPROOF 
$s 


= SHAKE PROOF 


; Fastening Headquarters” ' 
St. Charies Road, Elgir f * Offices in Principal Cities 
nada anada ir To ted T ronto. Ontar 


DIVISIONS OF ILLINOIS TOOL WORKS 
Worid's Broadest Line of Mass-Assembly Fastenings 





cc---o 


ce PP iiATURE 
mp THERMOSTATS 


ae ale 


in commutators 


extruders, industrial ovens, furnaces a eat t 
ind similar equipment. They provide yy eee 


for two types of neutral band, each 


MODEL 13 
with two types ol control 


One, with a single setting pointer e MISSILES 
permits no more than | per cent of -e ELECTRONIC 


scale range as neutral. The other, with 


two settings, permits spread up to 20 : 4 et 
per cent of range wor og gna J @ AIRCRAFT 
ing type control available o electron 

tube m4 used. West Instrument Corp bad aE a fy 
123 N, Noble St.. Chicago, I MODEL 24 Ps AUTOPILOTS 


Circle No. 62, Reader Inquiry Service Cards 
preceding back cover 
@ TRANSISTOR 
aba 


MODEL 11 Lita il lit} 
EXTRUDED ACRYLIC ahs °° ga 
SHEET 


scsnmealiane slivers ic ales an clear * Hermetically Sealed 
ind standard colored extruded acrylic ie Strain Relief Protected 


heet in any quantity from one sheet sins , 
The quality of Ulanet miniature ther- 


TOY TRAINS up. (A minimum order of 1000 Ib is mostats has been proved by years of 


required on nonstandard colors.) The dependable operation under the most 
bas) new extruded sheet j iid to show great extreme conditions. Their inherent ac- 
siaiy sad theanty of futeh and to the curacy and rapid response has been the 
DIESEL LOCOMOTIVES leading reason for hele final choice in 
tree from extrusion line ind other 3 . : 
so many critical applications. Get in 
touch with Ulanet for the answer to 
include freedom from internal strain your heat control problems. 
ind excellent machine ability: it’ vae 


uums forms and drapes forms well and — -and— 


may be subjected ty deep draws. It The only metal thermostats 


And Kirkwood experience played holds close thickness tolerances, gives 


a big roll in developing a coin minimum shrinkage at forming heats that withstand mechanical 


silver commvutetor te solve a ind j iid to have excellent weather 


ne a ee TT) ny characteristics clam ing or pinching of 
adel Ihe sheet is stocked in 0.000, 0.080, artridge without affecting 


0.100 and 0.125 in. thicknesses : ° 
MMM 6K 9.i0 widths: lengths as de the set calibration 
1000 sizes ranging in diameter ired. Cadillac Plastic and Chemical | + 
from 9/32" te 50—or we'll build Co.. 15111 Second St.. Detroit 3. Mich ff 
them to your specifications. Send Circle No. 63, Reader Inquiry Service Cards 
us your prints for estimate. preceding back cover 


marks or blemishe Other advantages 
Kirkwood molded core commu- 


tators, in shell or ber types, bring 
big savings to miniature motor 
makers. 


WRITE FOR CATALOG NO 3 


SWITCH HAS ADJUSTABLE a 
oe OPERATING POSITION FO Series 


Write for Technical Data Sheets 
Adjustable lever-actuated basic switch 


) 
a 
i) 
* 

L) 


has an operating position is adjustable 

* a between 0.670 and O.8B80 in. Operating 

2) C . I . e 
Cn 

sition is controlled by means of an 


ye 
he a R KWO 8] tf adjustment screw without removing the 


switch from its mounting 
a o i) A) F TAT 0 R c o . Thi switch (de signate d BZ 2R W899 
\2) is suited for use on timers, com 


: ELECTRIC EAT CONTROL 
Over 10,000,000 now in use. puters and other multimounted switch Be Ag 
Prt a YT “ devices. It is available in either straight 
rr) 
adel - or formed lever designs, with or with GEORGE ULANET COMPANY 
Cleveland 11, Ohie 


out a roller. Choice of solder type or 420 Market St., Newark, N. J. 
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Parts Like These...at Big Savings 


How can FLO-FORM* parts save you money? 
Simple! By forming the part, hot or cold, out of bar 
or wire with practically no waste of costly metal. 


Harper engineers have been specializing in 
parts of corrosion-resistant metals since the com 
pany was founded. With this background of ex- 
perience they have been able to show manufac 
turers new tricks in producing parts of non-fer- 
rous metal and stainless steel that have resulted 
in improved quality... reduced costs. 


THE H. M. HARPER COMPANY .~ 8204 I 


A new book containing examples of how other 
manufacturers have cut costs and other valuable 
information is now on the press. Reserve your 
copy by mailing the coupon 


BY THE WAY 


If you use bolts, nuts, screws, washers, rivets of 
brass, bronze, Monel, aluminum or stainless steel, 
you probably know Harper's leadership in this 
field. Over 7000 different items are available from 
stock. Phone your Harper Branch or Distributor 


EHIGH AVENUI MORTON GROVE, ILL. 


WOULD YOU LIKE A COPY OF THIS NEW BOOK? 


*Trade-Mark 


HARPER 


Ex "eC vlads ung Auster a ngs 
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Mail the coupon 


The H. M. Harper Compan 
8204 Lehigh Ave 
Morton Grove, Ill 


Please send me the book checked below 


[) Harper FLO-FORM Book Harper Catalog of Standard Fastening 
Name 

Company 

iddress 


City 












now available from 


STOCK STANCOR 


SELENIUM 
RECTIFIER for use with 


TRANSFORMERS popular brands of 


STOCK 


selenium 
rectifiers 
These new Stancor Transformers 
were specifically designed to 
operate in Full-Wave Center- 
Tapped or Bridge Type power 
i supply circuits, with the most popular size stock selenium rectifiers. 


Designed for 117V 50-60 cycle operation, the transformers may be satis- 
factorily operated at 400 cycles 


They are recommended for all high current—low voltage applications’ 
Variable tap arrangements permit an almost unlimited choice of voltages 
from 3,3V DC to 63.0V DC, up to 22.5 Amperes, DC, depending on the 
particular transformer the user selects. 


These transformers may be used to heat tube filaments where filaments are 
not subject to any high voltage stresses. 


Stencor selenium rectifier trans- WRITE FOR FREE BULLETIN 518 
formers are in stock for immediate listing detailed information on 
delivery from yeur Stancor the complete tine of Selenium 
distributor. 


Rectifier Transformers. 











TYPICAL 
OUTPUT { « > 
VOLTAGES ‘ ‘ 
(Stancor 
Transformer 
RT-201) 
FULL-WAVE C.T. FULL-WAVE BRIDGE 
RT-201 Output 2.0 A. D.C Output 1.25 A. D.C. 
input 7 Resistive Load ] Capacitive Load Resistive Load T ~ Capachve lon” 
” Connect Seconday 'p Seco Secondary Output | Se ondary Output 
Term We term Ne Volts aC Volts OC Volts | Volts OF Volts aC Volts OC | Waits AC Volts OC 
a 9.4 W.2 28 13.8 26.5 23.0 27.9 | 30.0 
1.] 6 16. ( $8 25 W7 25.4 10.0 25.1 26.4 
1-6 5 23.0 4 22 9.9 22.3 17.3 21.6 22.2 
1.] 5 20.9 1.4 0.8 8.t 20.2 15.4 139.8 19.7 
1-3 ~ 19.4 6.7 19.1 1 18.6 13.9 18.2 17.6 
1-] 4-6 17.8 6.1 17.6 t 1).2 12.8 16.8 15.7 
1-€ =) 16.3 5.3 16.1 6.0 15.7 1.2 §.2 13.8 
1.) j-5 49 4] 14.8 5.3 143 10.3 14.1 12.4 
1-4 - 14.2 44 14.2 5 ( 13.7 9.) 13.5 11.6 
1-) 4-6 13.4 4.0 13.3 44 12.7 8.8 12.5 10.4 
1-6 4-5 12.4 16 12.4 3.9 WW so 5 Me 9.5 
1-7) | 4-5 WW] 13 WW] 35 11 1.4 1.1 8.7 
MID ‘ mio 


Export Sales 
Rodurn Agencies, Inc 
43) Greenwich Street 


CHICAGO STANDARD TRANSFORMER cy 


CORPORATION eed 


New York 13.7 3501 WEST ADDISON STREET CHICAGO 18, ILLINOIS 
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screw terminals is available, as well as e 
a wide selection of preset operating 
characteristics. 

Contact arrangement is single-pole 
double-throw. The switch can also be 
supplied with  split-contact double 
throw circuitry 

Characteristics: Operating force, 2 
oz max; release foree, 1/2 oz min 
overtravel, 0.460 in. max, and differen 
tial travel, 0.007 to 0.50 in. All models 
of the switch are listed by UL at 15 
amp 125, 250 or 460 volts a-c; 4% amp 
125 volts d-« My amp 250 volts d-« 
Micro Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, Il 
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ADHESIVE-BACKED | 
WIRING DIAGRAMS 


Self-sticking wiring diagrams, instruc 
tion sheets, and parts list come mounted 
on zip-off liners or dispenser rolls. The 
adhesive backed labels can be applied 
directly to the product to clarify in 
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structions, reduce maintenance time 
insure proper operation, show manu 
facturer’s address, and other data. 

The preprinted self-adhesive labels 
made from a moisture-resistant tape 
stick to glass, metal, plastics or painted 
surfaces and are quickly applied with 
finger pressure 
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\\ 
Four. /” 


Four? That’s right. Look closely, 
you'll notice this little golfer represents 
all four of the services available to 
designers from Sylvania’s Parts 
Division: (1) Custom-molded plastics; 
(2) Plated, clad and alloy wire; (3) Metal 
stampings; (4) Electronic components. 


7; 


/ 
€ 
/ 
j 


Au of these parts were supplied in quantity 
to just one major manufacturer during the 
past year. On many of these items, Sylvania 
representatives were called in for consultation 
before parts designs were finalized. Suggestions 
| from an experienced parts producer can 
often reduce costs, increase efficiency, and 
assure more uniform production in high 
. . volume items. 





Manufacturers who insist on the 
highest degree of quality and efficiency 
. . can find Sylvania’s 4-way service 
extremely helpful. For complete 
details write for the ‘Portfolio 
of 4-way Service to Designers.” 
Address Dept. K185. 





yy PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


a4-way 
service 
from 
one source 












MBTAL 
STAMPINOS 


ELECTRONIC 
COMPONENTS 
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Allen-Bradley Co., producers of motor controls, use 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant 





3000 STRIPPED WIRE LEADS in one hour 

each precision-cut with both ends per- 
fectly stripped. That's the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 


Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Error: 
due to the human element are eliminated, There 


is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 


Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever As a result, Artos automatic wire 
strippers are paying their way in the mass pro 
duction of television and radio sets, electrical 


appliances, motor controls and instruments of 


all kinds 


Plan now t cut wire Stripping costs in 
your plant 
Artos ©CS-6 


with the high speed, automatic 


CS-6 CAPACITY 
Finished Wire Leads Per Hour: 


lengths to 15°, 3000; 64°'-97" lengths, 500. 


Stripping Length: | ‘ max. both ends. 


Cutting Length: max., 97°’; min., 2"; special, %&"’ 


BULLETIN 


WRITE FOR - Descriptive technical sheet tells how the Artos 


2741 South 28th Street e 


Here’s the fastest way to 
produce finished wire leads! 


CS-6 can save you money, manpower and time 


MEASURES, 
CUTS and 
STRIPS 
wire, cord 


and cable 
at speeds up to 


3000 


pieces per hour 


ee eee 


2-Conductor Twisted Wire 





Single Conductor Solid Wire 
a 


2-Conductor Parallel 
Stranded Wire 


300 Ohm Television Wire 


Heater Cord 


Braided Cord With 
Rubber Jacket 





Milwaukee 46, Wisconsin 





Made from Manufacturer's No. B-900 
white flatback stock, the labels have a 
20 ounce per square inch high tack 
adhesive. W. H. Brady Co.. 727 W 
Glendale Ave.. Milwaukee 9, Wi- 
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NEON INDICATING 
LIGHT ASSEMBLY 


Complete indicating light assembly, de 
signed for use with taper pin terminals 
extends only 145 in. back from the 
front of the panel when installed. Taper 


pin terminal style and use of maker's 





special E-Z-TITE nut (which teatures 
extra-deep knurling for quick and posi- 
tive assembly) add to th production 
offered by the new init 
Drake Manufacturing Co 1713 W 
Hubbard St.. Chicago 22, Ill 


Circle No. 66, Reader Inquiry Service Card 
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1dvantage 


“PENCIL” SOLDERING IRON 
FOR PRINTED-CIRCUIT 
APPLICATIONS 


lL seful for delicate precision work on 
printed cireuits and other electronic ap 
plications, midget soldering iron weighs 
1 oz, has a in, tip, and is 4 in 
long 

Featuring maunulacturer = Thermo 


static Brain” the “pencil” iron reaches 





produc tion heal tast and saidd to meet 
all government specifications. It is both 
UL and Canadian Standards approved 
and operates on 110-120 volts, a-c ot 


d-« Wall Manutacturing Cao (,rove 
City, Pa 
Circle No. 67, Reader Inquiry Service Cards 


preceding back cover 
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FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision nuts that ret 


power in the smallest assemblies ervomechanisms, electronic and electrical equipment, all miniature devices 


New FLEXLOC Microsize Locknuts 


Now available in Alloy Steel, Stainless Steel, Brass 
and Aluminum for lighter, more compact designs 


New Fiextoc Microsize locknuts are smaller 


in strength and holding 


Across Shoulder Height a and lighter than regular FLEXtocs of the same 

: nominal diameter, Wrenches of smaller size 
are used to install them, Mating joints of 
flanges can be designed smaller—with no lo 

in strength or convenience of assembly 

0585 oor Microsize FLextocs have all the advantages of larger 

FLeEXLocs. One-piece, all-metal construction—nothing to put 

0585 o> together, come apart, lose or forget. Use them as lock or stop 


nuts—they stay put anywhere on a threaded member as soon 


063 


as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetalli 
063 inserts to pop out or deteriorate. Moisture, dryness, oil won't 
affect these Microsize FLextocs, Just screw them on. They 
lock and stay locked. Vibration won't shake them loos 

For complete information on Microsize FLExtoc con 
ult your authorized SPS distributor. Or write STANDARD 
Pressed Stree Co., Jenkintown 9. P 


STANDARD PRESSED STEEL CO 


SPECIFICATIONS: Available in brass (plain or cadmium plated) and FLEXLOC LOCKNUT DIVISION 


iluminum (plain or chemically treated), for temperatures to 250°! 











alloy steel, 1X-% stuink for temperatur to §S0°F 


JENKINTOWN PENNSYLVANIA 


READER INOL TE bt Ch ¢ KD VRECEI ( BACK COVE! 
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F . LQ ‘ Laboratory 


FOR MINIATURE AND 


SUB-MINIATURE COMPONENTS? E . : 
YOUCANGETJUST 


WHAT YOU WANT Equipment 
from 











CATHODE-RAY 
OSCILLOGRAPH UTILIZES 
HUMAN ENGINEERING 
PRINCIPLES 


Design of the 400 series of cathode-ray 


FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 


oscillograph combines visual and me 
liners, coaxial spacers, layer insu- 


lati ; f chanical efficiency with — reliability 
ation or any ‘Yr pi 8 
- ie any other parts or forms Intensive research and extensive indus 
subject to high charge, extended try surveys on fatigue factors, reading 


frequency range, mechanical and difficulties, and other human accuracy 


thermal shock, extreme tempera- deterrents have resulted in a com 


tures and climatic conditions. 


You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane’”’ gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 
id adherence to your specifications, 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 





dure—“John Crane’s”’ laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 


pletely redesigned front panel—with a 
division of the front panel into visual 


and manual areas by use of an offset 


; ad cast frame, new lettering styles, and 
Now is a good time to put “John 


*K ’ ” C C new control knobs and rearranged 
TEFLO N DuPont | Crane” to test. ontact rane groupings of these knobs in basic 
trademark 





Packing Company today. “blocks of function,” all in sharp, 
: ; contrasting colors. A special read-out 
Dielectric Strength: 480 v/mil Crane Packing Co system on calibration controls is said 
Dielectric Constant (60 to 10° cycles): 2.0 6424 Oakton St., to make the Type Wl practic ally a 
Power Factor (60 to 10° cycles): < 0.0005 Morton Grove. IIL. digital device for reading-amplitude 
Volume Resistivity 10'° ohm-cm Se s : and time 
Surface Resistivity: 3.6x10° megohms (Chicago Suburb) 
Surface Arc-Resistance: does not track In Canada: Crane Other features of the Type 401 are 


Temperature Range: —450° to +500 F identical direct coupled high gain X 
and Y— amplifiers and amplitude cali 


bration on both channels. Stability is 


Packing Co., Ltd., 
Hamilton, Ont. 


Chemical Resistance: completely inert 
Moisture Absorption: zero 


achieved by an internal, self-regulating 
power transformer, and an electroni- 


cally regulated B-+- and high-voltage 
— 
OFFICES IM ALL PRINCIPAL CITIES power supply 
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Se Wills ea tak Abi 


INOUIRY 





Compact wiring connections 


in less time 


Operator is Rome 
otential coil in Sangam Llectri« 
Ol Hook-t Wire speed 


msulation ‘ on ervice life 


stripping 


tight lay 


dead-soft copper conductor and you actually speed 


Use a hook-up wire with stranding and 
up production 

Sangamo Electric Company of Springfield, Ili 
nos, cut produc tion costs this way in wiring thei: 
meters and time switches. Using Rome Synthinol! 
901, they make compact connections more quick 


ly than they could with a less carefully made hook 


up wire, 
Installation is trouble free because there is no 
shrinkage, cracking or heat deformation from 


soldering. Production re jects are minimize d 


wirtn 


“un 


Synthinol 9O1 wire to make 


Type J2 meter 
nd the durabl 
te rere mpperati 


And the inherent long life, and resistance to heat 
ind moisture of Rome Synthinol 901 enhance prod 
for the ultimate 


uct value use! 


Where expo ed to air 
Underwriters 
Appliance Wiring Material Labels. It 


olid on 


ipproved for 105°C. And it carrie 


Laboratories 
1s available tr inded ih a wide range of 
pe rmanently clear color 

Bulletin TR-5 describes Rome Hook-Up Wire 
and special electronic cables for military and com 
radio, television and other 


mercial use hh Wirlhg 


clectronic equipment, Write for it today 


It Costs Less to Buy the Best 


ONE a 
‘oy. Wes 


i i ee oe ae 


oe ee? oe) 





SERVICk CARDS, PRECEDING BACK COVER 


tome Synthinol 9O1 is 

































Special ® Fasteners — Sample brochure sent upon request 





WE MAKE ANY SPECIAL 
_, practically 


e brank! iny of our « tomers design and specit 


actly che pecial tastener they want. Others preter the cooperation 


@ The important thing ts that our production men have 
he equipment ind the skill fo produce them acc irately and 


economically and on ume tor your production schedule 


7 If any fastener nown here part in 1deca, wh not call 


(bor ort enrence refer t\ fastener by number. ) 
BUFFALO BOLT COMPANY 


NORTH TONAWANDA, WN. Y. 


@® 3 convenient service cenfer: 
WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 


Chicag New York City North Tonawanda 


HArr f } REctor 2-1888 JAckson 2400 (Buffa 


y GOOD produc! 


he made BETTER SPECIAL 
v FASTENERS 


The complete encirclement of — the 
unit with rugged castings provides 
mechanical protection An integral 
shield and mounting bracket sharply 
reduce the possibility of cathode-ray 
tube breakage if the instrument should 
iccidently be dropped 

Incorporation of — fall-away side 
panels assures minimum down-time 
when adjustments or parts replace 
ments become necessary. Du Mont 
Laboratories Inc.. 760 Bloomfield 
Avenue. Clifton, New Jersey 


Circle No. 68, Reader Inquiry Service Cards 
preceding back cover 


AUTOMATIC HIGH-POTEN- 
TIAL TESTER 


High speed inspection ol slip rings as 
semblies relays, electron tubes “vn 
chros, and motors is made possible by a 
new GO, NO-GO instrument. Each eles 


trode of the specimen is successively 


energized at high potential with respect 
to the other Deterioration of the di 
electric causes a current to flow which 
is monitored by a sensitive relay. The 
test is nondestructive and indicates the 
muirce of the breakdown 

Applied voltage to the specimen is 
idjustable from 0 to 2000 volts, 60 eps 
Full voltage is applied to each eles 
trode for a period of time selected by 
panel adjustment. Basic equipment de 
in illows certain parameters to bye 
iltered to customer requirements 
Theta Instrument Corp 204 Market 
ot | Paterson, N. J 


Circle No. 69, Reader Inquiry Service Cards 
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SINGLE METER 
VACUUM GAGE 


Vacuum pipe ingle mete! Ly pe with 
a range of 0-100 microns Hg full scale 
has a 4 in. indicating meter with knife 
edge pointer for direct reading on a 
logarithmic mirror meter seale. Half 
cale on the dial face is 15 microns 
Instrument is said to be highly weu 
rate throughout the entire range 


n of the ge tube 


Improved de sip pay 
incorporating manutacture r’s tempera 
ture compensated noble metal thermo 
pile, provides great sensitivity and high 
accuracy in the low micron range 

The noble metal thermopile is housed 


in a nickel-plated gage tube, thus af 
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EASY TO MACHINE! 


As manufactured by 


INSULATED CIRCUITS, INC., WEST CALDWELL, N.J 


Your printed circuitry is off to a good start 
when you specify one of C-D-F’s Metal-Clad 
Dilecto grades. Base materials are uniform, 
almost homogeneous—therefore easier to 
punch, drill, form...with less waste of expen 
sive time and materials. 


FOUR FEATURES 
YOU GET WITH 


re 


METAL-CLAD 
LAMINATES 


EASY TO SELL! 





Manufacturers, like |.D.E.A Inc 


Regency transistor radio 1s 


whose 
pictured, find 
C-D-F a big, reliable source of supply. C-D-F 
delivers high-quality laminates on time, to 
meet exacting production schedules. Result 


better products, made and sold at lower costs! 


READ OUIKY LKRVICE CARDS, PRECED 





( BACK COVE! 


EASY TO ETCH! 


The closely bonded foil can be 
etched cleanly and dipped in 
428°F 


for ten seconds with a guaran 


hot solder to 220°C 


tee of no blistering or separat 
ing. HIGH BOND STRENGTH is 
an all-important virtue of C-D-Ff 
Metal-Clads 


As manufactured by 


INSULATED CIRCUITS, INC 
WEST CALDWELL, NJ 


EASY TO ASSEMBLE! 


Automatic or hand assembly | 


speeded when printed circuits 
are on dimensionally stable 
C-D-F Dilecto. Minimum warp 
and twist. Unlike many mate 
rials, Dilecto can be dropped, 
jammed into tight chassis 
treated roughly in assembly 


and service 


As manutactured by 


INSULATED CIRCUITS, INC 
WEST CALDWELL, NJ 


C-D-F Metali-Clad Dilecto 
with cop Write tor new 


\ laminated plastic 


per or aluminum sheet bonded lechnical 


Metal-Clad 
Bulletin 
tightly to one or both sus of all grades. The name and 
face Base iddress of C-D-1 ile engi 
or woven glass tabru esi neer nearest you are listed in 
both Electronics Buyers Guide 
Product Design File 


(Sweet 8) DUPONT TRADEMARK 


imples 
materials 
phe nol CPpOXxy or |e 
(G;o0d deliveries expert eng ind 


neering and fabricating 


ce 


improves design simplifies purchasing speeds production! 


ORIN TDLETMEUT! FIBRE 


LTO a 


NEWARK 13. DELAWARE 





~! 
~ 














Increase 
Production 
Efficiency 
with Precision Made 
Wisconsin 


Ceramic 
Parts 


The uniformity and toughness of Wisconsin 
ceramic parts give you a closer fit, speeds 


assembling and reduces production costs 








Wisconsin Porcelain Co.'s line includes 


PORCELAIN — Pieces ore of consistent high quality 


furnished with very white finish, or 





glazed 





in various colors 








STEATITE— Meets your needs where low loss, ability 








to withstand electrical shock or low water 











absorption are requirements 


REFRACTORY — Especially suited to 


where great temperature variatior 


FILTER —Designed 


flow of liquids 








applications 








is @ factor 


Serving the Electrical and Electronic 
Industries since 1919 

w i s Cc °o N Ss i N TELL US YOUR REQUIREMENTS ere < engineers 

PORCELAIN CO. dled ts ad eee ees ee 


ted to your applicat 
5 Market St., Sun Prairie, Wis 








rately filter and control 



































Durakool 
Tilt Switches 
are the Life 

of your 
Automatic Controls 




















trouble tree pert rmance f the 
ry ra Hi iit as anment , u can 


tind Operating under sealead-ir 





zea hyarogen ga it Take 






Bulle tir 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 
ELKHART INDIANA, US A.+--700 WESTON RD. TORONTO 9. CANADA 


ee aS 












































WTEC) ean 

































 GaW Was” 4 





fording freedom from outgassing. sys 
tem contamination and corrosion. The 
gage tube is extremely rugged, has 
quick response, and need not be re 
moved during cleaning of the vacuum 
system. 

Instrument operates on L15-volt a-« 
and includes an internal voltage regu 
lator to eliminate any effects from line 
voltage variations. Hastings-Raydist, 
Inc., Hampton, Va. 


Circle No. 70, Reader Inquiry Service Cards 
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TRANSISTOR TEST SET 


Model KPI transistor test set measures 
a wide range of hybrid parameters 
including 1-+-h,, and I,, in eithe: 
grounded base or grounded emitter 
configurations over a frequency range 
of 100 cps 200 ke. I oan indicated on a 
front panel meter in the range spread 
of lwa to 5ma. An external jack is 
provided for measurement of 1,,, below 
la 

An exclusive design feature enables 


the instrument to reverse either emitter 









current or collector voltage or both to 


observe reverse d-c characteristics of 
the transistor under test. The unit’s d-c 
collector ranges are 0-100v and 0-300 
ma; and the d-c emitter or base current 
range is 0-300 ma. Baird Associates- 
Atomic Instrument Co., 33 University 
Road, Cambridge 38, Mass. 


Circle No. 71, Reader Inquiry Service Cards 
preceding back cover 
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1. Self-anchoring in any metal. Al\lenut pro- 
vides positive anchoring action through its 
hardened knurls. 


2. Compact design. Requires no space for 


box wrenching. 12-point socket permits 


tightening in awkward places 


3. Smooth surfaces. Fits flush or below sur- 
face in counterbored hole permits 


streamlined, safe surfaces. 


4. A ready-made, hardened, tapped hole. 
When used as a bushing, prevents costly 
stripping of threads caused by frequent re- 
moval and replacement of screw or bolt. 
In castings and other soft metals a stripped 
hole can be counterbored, an Allenut in- 


serted and the same bolt or screw used. 


5. Tighter fit. Greater thread contact than 


with ordinary nuts because of Class 3 fit. 
Weld-like setups accomplished with one 
hand wrenching. Allenut holds firm against 
turn of screw. 


Allenuts are available in a full range of 14 
standard sizes from no. 4 to 1" from lead- 


We welcome your inquiry and request for 
engineering details on Allenut applications. 


Ee ing industrial distributors. 
je 
’ 


Ever-increasing applications for the new ALLENUT have 
caused sales to double within the past two years. Here are some of 





i 









== 


Ahhh hd 





Mn 


9 design problems 
that can be met with the... 


the things it can do to aid your product designing: 


Hartfor 


















6. Usable with any type of bolt or screw. 
Permits space-saving, internal wrenching of 
cap screws, T bolts, machine bolts, and 


other common fasteners. 


7. Saves parts. No washers required when 
anchored 


8. Easier fo use. Knurled ring facilitates 
fingering-in, Allenut is always square to 
counterbored hole 


Removable by hitting 
screw or bolt head with tap of a hammer 


9. Reusable indefinitely. Anchoring action 
remains unimpaired. Hardened threads and 


socket stand up under repeated removal 
and replacement 


MANUFA 


4 2, Connecticut, 
Ath 


MEAD 





nder 
one roof... 








Sess 


Literature for the Design Engineer 


{ll-new listings of manufacturers’ literature just off the 
press . including catalogs, manuals and other reference 
publications relating to components and materials for ‘ 








lesigned int Use in 


DESIGN DATA FOR CONSTANT PRES- 


























SURE BRUSH SPRINGS Bulletin 310P 

describe mayor idvantages gained 

from use of the NEG’ATOR constant 

lension spring as a carbon brush 

pring. In addition, the 20-page illus 

makes all these iio Sesilcs “Wameance ahecieal sod 
. operational characteristics as well as 
coils to exact design principles and application lim 
itations of the spring Actual) brush 

ge . 

specifications! et have mapa we ee 
comprete design procedures and charts 

presented. NEGATOR Diy Hunter 


© Encapsulated Coils Spring Co 
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—in either Polyester 


or Epoxy Resins ¢ 





STOCKED ALUMINUM SERVICE Com 
Coils for High Tem- plete service on aluminum sheets. coils 
bars, plates in stock sizes or cut to 


perature ( pplica- 


order is detailed in an 8-page brochure 


. : - hr _ 

tions ¢ Bobbin kntitled “Aluminum in Stock at Ryer 
on.’ the bulletin covers new stocks of 

Coils ° Form Reynolds aluminum available for the 


Milwaukee 


markets 


Chicago and surrounding 


Wound Coils e 


area Information is also pro 


Paper Section Coils vided on the company’s shear 


Bobbin 


lorming, 





ing slitting and facilities 


sawing 


¢ Acetate Ryerson & Son 


Inv 





Coils e Cotton In- eats aa iedten _ 
terweave Coils 
PIEZOELECTRIC PRESSURE TRANS- 
DUCER Two-page bulletin describes a 
new piezoelectric pressure transducer. 
Analyze YOUR Model LC-33, employing sensitive ele 


ments of the lead zirconate formula 





i blems 
coil pe tions. Characteristics include a wide 
carefully If your dynamic range (up to L000 psi), and 
. a flat frequency response (+2 db) 
products require any q F ee — 
from | to 80,000 eps. Capacitance is 
of these coils you'll 0.0025 mf. and d-c resistance is said 
do well if you “deal to he maintained above 900 megohmes 


Zireonate element provides stability of 


with Dano”, leader in 10 10 100 C. Atlantic 


sensitivity from 


electrical coil wind Research Corp 


Circle No. 123, Reader Inquiry Service Cards 


customer preceding back cover 


ngs lo 


sper ification 


AUTOMATED SPEED CONTROL — How 


manufacturer's variable speed drive can 





be used to obtain precise control auto 
Alen, TRANSFORMERS WADE-TO-ORDER 


(Fyre sano eveermc . 
lV 93 MAIN ST... WINSTED, CONN 


matically 
is the 


from zero to any top speed 
Bulletin No. C-100 
The drives can be obtained with a pilot 
dial 


or complete with con 


subject of 


motor or with remote control by 


or pushbuttons 


troller for rate, reset and proportion 


elec tris ally 


nd 


energized products 


ing adjustment. A wide variety of sens 


g devices can be furnished. Graham 


In 


124, Reader Inquiry Service Cards 
preceding back cover 


in 
Transmissions 


Circle No 



























WORM-AND-CGEAR SPEED REDUCERS 
Featuring a glass-fiber reinforced plas 


Model SW-1 


reducer is 


tics case and nylon gear 


work-and-gear speed de- 


signed for use with fractional-horse | 
power motors. Available are types in | 
four reduction ratios. Any model can | 
be furnished with either solid or hol 


low low speed shaft The hollow shaft i 
is designed for mounting as an integral f 


part of the device in which it is used 
Horsepower ratings and other informa 
tion are given in a one-page data sheet 
Kampe Manufacturing Co 


Circle No. 125, Reader inquiry Service Cards 
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MOTOR-SPECIFYING DATA 
GEC-1026A and GEC-1027A, 


taining 11 provide buying infor 


Bulletins 
eu h con 
pages 
a selected group of manu- 


facturer’s motors. Data are provided on 


fractional and integral-horsepower mo 


tors, as well as on motors and controls 

for part winding starting, gearmotors ‘ 

and resilient-base, integral-horsepower 

induction motors. Ratings listed are 

those most frequently required General 

Electric Co + Ms 
Circle No. 126, Reader Inquiry Service Cards 


preceding back cover 


NYLON BOBBINS AND WASHERS 
thick 


nylon bobbins and 


Maximum and minimum wall 


nesses of a line of 
molded nylon washers are 
illustrated 


together 


given in an 
bulletin 


on 


page technical 


with information core 


a 


lengths, core sizes. and flange sizes for 
nvion bobbins Advantages include 


the washers; tested 


at 10,000 hr of continuous operation on 


wear-resistance of 


1, hp motors at 1750 rpm. The wear 
measured to as little as 0.0002 to 0.0005 
Plastics Co 


127, Reader Inquiry Service Cards 
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in Cosmo 
Circle No 


THERMOPLASTIC POLYMER 
trated 


Iwo-page brochure describes a 


new polymer with electrical properties 
indicating its usefulness as an insulat 
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TO INDUSURY 


We beat the schedule by days... 
but it took years of “training” to do it! 


Th aie Castlil pre ented s 
But nearly a half a cent 


} 
} 
| | 
| 
| i 
| | 
j 
art enginee! 
’ oduce the job 
4 1y not put that « 
> t¢ e! type ol ¢ 
4 
ae ms e or ll icate 


mtew 
to p 

WI 
Wha 


{ 


imple or intricat 


STEWART-WARNER CORPORATION 
Chicago, llinois; 4535 Fullerton Avenue 
Bridgeport, Connecticut: 275 Warren Street 


| v v 
A DIVISION OF 
A] 





EW CASES:-: 
EW ADVANTAGES 


METALLIC CASES 


Tight-sealed with no rolled edges 
minimum axial case length for 


MINIATURIZATION 
surface insulated against voltage 


breakdown 
precision shaped for multiple 


stacking of cores 


PHENOLIC CASES 


+ Tight-sealed rigid core protection 
* free from case to coil capacitance 


“7 CERAMIC CASES 


g Gg. Tight-sealed with maximum temper- 


ature endurance 


= + highest electrical insulation 


Selection of suitable encasement will assure better 
uniformity of magnetic Centricore properties. Review 
of present core specifications to new case types 
should be made NOW. Write for data and prices. 


Centricores—Magnetic-engineered since 1930 
O O 


SURFACE 
NO ROLLED INSULATED 


EDGES 


© nowt-seareo 


© piv core protection 


MAGNETIC METALS GOMPANY 


ELECTROMAGNETIC CORES AND SHIELDS 
HAYES AVENUE AT 21st STREET - CAMDEN 1, NEW JERSEY 


ing material, especially where adverse 
conditions are encountered, including 
exposure to water or to wide tempera- 
ture fluctuations. Now being made in 
semicommercial quantities, the polymer 
is distributed in the form of molding 
powder designated Penton. Cellulose 
Products Dept., Hercules Powder Co. 
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INDUSTRIAL COMPACTING PRESSES 


Line of campacting presses—used for 
making a variety of products ranging 
from ferrite rings and other sub-minia- 
ture electronic parts to large ceramic 
parts and powder metal products—are 
described in a 24-page catalog, No. 
#16. Available models range from sim- 
ple hand-operated machines of 11% ton 
capacity to large fully automatic 300 
ton hydraulic presses. Production rates 
range from 5 to 6 pieces per minute 
to as high as 4000 per minute. F. J. 
Stokes Corp 
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THERMOCOUPLE INSULATORS Com- 
plete line of thermocouple insulators, 
described in an illustrated 4-page bro- 
chure are made of a special material 
making possible insulators with high 
thermal shock resistance and other es- 
sential characteristics. Principal prop- 
erties of available materials are given 
Among the available models are types 
for high-temperature applications, high- 
mechanical strength applications and 
a high thermal shock series. Claud S 
Gordon Co 
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SELF-LOCKING NUTS Machine tools, 
appliances, and electronic equipment 
are among the products in which use 
is found for the self-locking metal nuts 
described in a 6-page catalog. The nuts 

said to be vibration-proof and un- 
affected by weather—are made for sev- 
eral bolt and screw sizes. They can be 
reused repeatedly without impairing 
their locking ability, and easily in 
stalled with standard tools. Con-Torq, 
Inc.. subsidiary of North & Judd Mfg 
Co 
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preceding back cover 


PACKAGED PHOTOELECTRIC SYSTEMS 

Enlarged edition of “Proved Answers 
to Successful Automation,” contains 24 
pages detailing specifications, descrip 
tive data and operational charts on 
packaged photoelectric systems for in- 
dustrial control applications. Included 
is a new line of miniature and sub- 
miniature photoelectric receivers and 
light sources making possible many 


new control applications on special 
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Over-all 










fl OW Style Length Diameter *W atts tt Watts 
RW-29 1%” YA" 8 1 
® rae Rw.31 ise 10 
W-31 1” 19/32” 
Cc s \ - 4 at LL RW-32 2° 19/32" 12 17 
od 4123 RW-33 3” 19/32" 18 26 
a on nil RW-35 4° 29/32" 38 55 
alata ara RW-36 4’ 5/16" 54 78 
Vall: me: RW -37 6 1-5/16”" 78 113 

RW-38 g” 1-5/16" 110 159 

6 RW-47 10%" 1-5/16" 145 210 









{ | f ne Over-all ' 
Style Length Diameter Watts 
complete line 0 


TYPE RW-33 3” 19/32" 26 


RW -37 6” 1-5/16" 113 
RESISTORS ee Noe Lane nt 
s 


Width and 
(0 meet MIL - R-? FLAT TAB- Over-all eee 
TERMINAL Style Length of Core *W atts TtWatts 


















RW -20 2'A 15 21 

‘ : la RW-21 3%" 1-3/16" 22 3) 
(Stack Mounting) RW -22 4M x 37 53 

Characteristics RW -23 6” “" 47 68 

RW -24 7‘ 63 91 


Vand G 













\ HIGH TEMPERATURE aa ce 
350C CHARACTERISTIC AXIAL- Style Core** Diameter *W atts tt Watts 


HIGH INSULATION RESISTANCE TERMINAL RW-55 1%" 15/32 5 7 

































RW-56 2” 15/32" 10 14 
TYPE RW-57 | 5/16" 5 6.5 
\ 7 HIGH TEMPERATURE RW-58 1%" 11/32" H " 
350C CHARACTERISTIC esa RW-59 a" 3/16" 2.5 3 
MLS °W atts free air Mil Choracteristic "G." **1.1A" wire leads. 
tW atts free air Mil Characteristic “Y.” 
ttWoatts free air MIL Characteristic “V." 


ALL 
CHARACTERISTICS 


Cd else) 


Tete YPYE 1G: 
aa 


RHEOSTATS 
® RESISTORS 


Be Right with ©) r | \ IP 3 eve 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois 








it RHEOSTATS 


peting the requirements 0 


MIL-R-22A 


= | 
OHMITE WATT OFF 
MODEL RATING | ENCLOSED | POSITION | 


H RPO} 
RP102 
RP103 


RPI 
RPI12 
RPI13 
RPI5) 


RP152 
RP153 


RP16) Ohmite can furnish rheostats in every one of the 26 type desig- 
RP162 


1 
Beas — an on Ohmite rheostats, you can cover all of your needs for both 


nations to meet the requirements of MIL-R-22A. By standardizing 


RP20) civilian and government jobs and, at the same time, give your cus- 
RP202 


RP203 a ' : 
ao RE. proved their dependability in meeting the severe requirements of 


tomers the utmost in rheostat performance, Ohmite rheostats have 


RP25) MIL-R-22A ... the 5-hour vibration test, 50-hour salt-spray corro- 
RP252 100 


sion test, 150-hour 95% humidity electrolysis test . . . and others. 
RP253 





Their all-ceramic construction ... uniform windings locked in place 
RP30) by vitreous enamel... smoothly gliding, metal-graphite brush . . . 
RP302 


insure close control and years of trouble-free service. It will pay 
RP303 


sali aan you to standardize on Ohmite rheostats for your products. 
RP351 225 


Also, Aircraft Rheostats produced in accordance with Specifi- 
P40! 300 


— — — cation MIL-R-6749 (Drawing AN-3155). 
500 





RP45! 


waft [ro | Be Right wth ©) P| S\ [ny 3 


OHMITE MANUFACTURING CO. 
RHEOSTATS « RESISTORS « RELAYS « TAP SWITCHES « TANTALUM CAPACITORS 3613 Howard St., Skokie, Illinois 











machinery and whenever space is lim 
ited. Electronics Corp. of America 
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TRANSISTOR APPLICATION NOTES 
Package of brochures, Publication No 
GP-71, contains complete specifications 
on manufacturer’s seventeen standard 
entertainment transistors and applica 
tion notes on transistor audio ampli 
fiers. Design data is presented to assist 
in transistor selection—either n-p-n or 
p-n-p-—-for degree of performance de 
sired. General Electric Co 
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MINIATURE PROTECTED THERMO- 
COUPLES Designed especially for use 
in highly corrosive gases and liquids 
miniature protected thermocouples are 
available in a variety of temperature 
and calibration ranges, as well as in 
immersion lengths, and materials. Bul 
letin No. 5 points out that high sensi 
tivity results from welding the hot 
junction to the tip of the thin-walled 
protection tube. Thermo Electric Co 
Ine 
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FORGING AND CASTING STEEL 
GRADES Complete with a “steel find 
er” 30-page catalog provides data on 
smooth hammered forgings, composite 
die sections, and other products. Forg 
ings, castings and composite sections 
are available from mill or warehouse 
in a complete range of analyses. Engi 
neering information covers available 
shapes materials and ordering informa 
tion Complete S prec ihteations applic a 
tion data and dimensional information 
are among the subjects reviewed, Forg 
ing and Casting Div., Allegheny Lud 
lum Steel Corp 
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SUPPLIES -Fingineering data is pro 
vided in Bulletin CV-235 on six stand 


ird-design, regulated d-« power sup 


plies for intermittent, variable, and 


pulse loads, or high-amperage loads 
The d-c power supplies combine 
constant voltage transformer, a germa 
nium power rectifier and high-capaci 
tance filter without choke. Sola Electric 
Co 
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FLUX SELECTION —-Fintitled “The Right 
Flux for the Right Job,” 4-page folder 


provides detailed information in two 


main sections, one listing rosin-type 
fluxes and the other acid-type fluxes 
These categories are further broken 
down into technical descriptions of 


CONSTANT VOLTAGE D-C POWER 
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Here’s One-Stop Shopping For All Your 




























































































AICO FACILITIES BOOKLET: Describes the AICO PLASTICS APPLICATOR: Quickly tells 


To see if you should convert your particular products to plastics, 
send for the 3 AICO Shopping Guides to the profitable use of 
plastics shown below. They're free No obligation. Mail 
coupon for your copies today 


Molded Plastic Needs... A 


Super Market 


FOR CUSTOM 








Molded Plastias 


Here at AICO you will find, under one roof, a 
complete one-stop shopping service (CO pro 
vide product improvement, quality refinement 
and reduction of costs through the proper 
application of molded plastics. Since 1916, 
AICO has been a major supplier of molded 
plastic Components to many of America’s 
eading manufacturers. AICO’s unequalled 
) experience with every type of material and 
all molding methods ts ready to work to your 
advantage too 


Cinaprestin 
any 





equipment needed to provide a complete you which plastic material will be most wit 


a molding service. Serves as a valuable guide able for your product and how it should 
¥: to selecting a single, 


fully-equipped molder be molded 


to do your work, and thus avoid the annoyance REINFORCED PLASTICS BOOKLET: Describes 


ond waste of split responsibilities 


A COMPLETE PLASTICS 
MOLDING SERVICE includ 
ing engineering, mold 
building, compression, 
transfer, injection and cold 
molding plus the molding 
of Reinforced Fiberglas 





Ps: AMERICAN INSULATOR 


“i CORPORATION 
£ New Freedom, Pennsylvania 
Send me the AICO PLASTIC SHOPPING GUIDES checked below 
AICO PLASTICS APPLICATOR AICO FACILITIES BOOKLET 


these amazing new materials as sirong as 
steel, os light as aluminum. Tells all about 
thew uses 






REINFORCED PLASTICS BOOKLET 
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transistor amplifier 
n Goldentone hearing 
Four-stage unit measures 

































































Today’s smallest complete amplifier demonstrates 


a new technique 
for packaging 
electronic components 


Another first by Centralab, 
pioneer in miniaturization 


Special transistors and diodes developed by 
Centralab are hermetically sealed into a ceramic 
at alli base plate in this unique Packaged Electronic 
Circuit which also includes capacitance, 


Small radios resistance, inductance, and wiring 


standard one-, 
, and four-stage transistor amplifiers that are 


Not laboratory specimens 

Microphones being used successfully in industry on many 

applications. Special designs can be adapted to 

Military equipmen 

your requirements 

Complete amplifier units reduce your production 
. there are fewer individual parts to buy, 

Klectro-medical units 

inventory, assemble, and test. For example, 

transistor amplifier replaces 21 parts 
four transistors, five capacitors 

plus wiring 


reduced from 46 to 7 


n EF ab : 
as. 


a four-stage 


applications 12 resistors, 


Soldering connections ; 


echnical Bulletin 


DIVISION OF GLOBE-UNIONINC, 


BLECTRONIC CIlACUITsS 








activated and non-activated rosin 
fluxes; organic and inorganic fluxes 
for such metals as stainless steel, cop 
per, brass, and mild steel and silver; 
and a separate discussion of special 
fluxes for joining aluminum, zine die 
cast and cast iron. A flux selection 
chart is included. Anchor Metal Co., 
Inc 
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MOTOR PULLEY Converting any 
standard 4% to 14% hp motor into a 
drive, manufacturer’s Reeves Jr. pul 
ley is available in five sizes from 
to 1% hp capacity with ratios 
up to 2.75:)1 in a speed from 135 
to 1956 rpm. The basic operating 
principle and automatic control of 
V-belt tension are outlined, with 
emphasis on the advantages resulting 
from use of a minimum number of pul 
ley parts and design improvements 
assuring longer service life. Adjustable 
motor bases are available in standard 
and countershaft models each in two 
sizes. Reeves Pulley Co. 
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FUSE RESISTOR Completely insulated 
Type FR fuse resistor, described in 
Bulletin P-3, functions as a_ resistor 
under normal conditions and as a fuse 
under overload conditions. It supplies 
the need for a small compact fully insu 
lated resistor-fuse combination that can 
be easily plugged into a_ receptacle 
Applications, advantages and design 
features are reviewed. Specifications 
and dimensional drawings, as well as 
fusing characteristics, are presented 
International Resistance Co. 
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GLOSSARY OF PLASTICS TERMS—Some 
85 definitions are included in a 4-page 
glossary of plastics terms, designated 
catalog No. 102.000.10. Definitions are 
given for such words as are resistance, 
cross direction, characteristic property, 
and plasticizer. Listed also are defini 
tions for dielectric constant, edgewise 
deformation under load, and power 
factor. Postforming, phenolic, low-pres 
sure laminate and other terms are also 
included in the glossary. The Richard 
son Co 
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MINIATURE BALL BEARINGS —Section- 
of a file folder on miniature ball bear 
ings discuss facts to consider in the 
selection of miniature instrument ball 
bearings: listings of available bearings 
with their attendent design and engi 
neering data; and ordering informa 
tion. Additional pages contain engi 
neering bulletins providing detailed 
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DOW CORNING 
OR 


silicone News 


FOR DESIGN ENGINEERS 


Silastic Protects Fire Detector |New Anti-Freeze System for Pipelines Utilizes Silastic R Tape 





From Vibration, Heat and Cold Engineers at New Orleans Public 





Retention of its dielectric and rubbery 
properties at temperatures ranging 
from —130 to over 500 F accounts for 
the growing popularity of Silastic* 
among designers working on products 
for extreme temperature operation. An 
excellent case in point is the new “Fire- 
eye” fire prevention system developed 
for aircraft by Electronics Corporation 
of America, Cambridge, Mass. 


Electronics engineers 
selected Silastic, Dow 
Corning’s silicone 
rubber to protect 
vital parts of the sys- 
tem because it is the 
only material that 
will maintain a de- 
pendable seal despite 





years of exposure to 
moisture, severe Vi- 
bration and operating temperatures ranging 
from —65 to over 400 F. 


Ihe nerve centers of the “Fireye” system 
are highly-sensitive miniature photocon 
ductive cells that automatically detect fire 
To assure permanent sensitivity, these cell 
are partially potted and hermetically sealed 
with Silastic. Other components, too sensi 
tive to withstand silicone rubber curing 
temperatures, are sealed with RTV Silastic, 
a room temperature vulcanizing silicone 
rubber developed by Dow Corning 





| 
| 


Hundreds of military aircraft, including 
the Air Force’s C-130 and C-133, already 
No. 102 


have “Fireye” protection 


ATLANTA + BOSTON + CHICAGO + CLEVELAND + DALLAS + DETROIT + LOS ANGELES » NEW YORK 


Canada: Dow Corning Silicones Ltd 


READER INQUIRY SERVICE CARDS, PRECEDING I 


Service, Inc., have recently completed 
installation of a unique system to 
supply auxiliary heat to 4000 feet of 
exposed steam and water lines at their 
A. B. Patterson station. In place of 
conventional steam tracers or resistance 
cables, a No. 16 copper wire, adjacent 
to the line is used to supply heat. Min- 
eral insulated and sheathed in copper 


Assure Efficiency of Electronic 
Microscope with Silicone Fluids 


Stymied by the limitations of organic 
diffusion pump oils, many designers now 
improve product performance by speci- 
fying Dow Corning silicone fluids for 
vacuum pumps. Take the RCA electron 
microscopes and diffraction cameras, 
for example. 


A vacuum in the range of 104mm. of 
mercury must be maintained in these in 
struments to permit an electron to leave the 
filament and travel the entire length of the 
chamber without hitting an air molecule 
Each time an instrument is opened, how 
ever, the chamber must be completely 
evacuated or “pumped down” before it can 
be used again. Pumping down used to be 
the most time-consuming part of oper 
ating these instruments, but now, through 
improved design, RCA has reduced pump 
down time to less than two minutes 


During normal operation of RCA’s Model 
EMT, large amounts of raw air frequently 
enter the diffusion pump while it is hot 
Exposed to such conditions, organic diffu 
sion pump oils rapidly carbonize and break 
down To assure excellent service right 
from the start, RCA furnishes a bottle of 
Dow Corning 702 Fluid with each new 


microscope Or Camera 


A recent check indicate that even after 
two years Of continuous use in these instru 
ment the Dow Corning silicone fluid 


remains in excellent condition 


Tests by other leading producers of high 


i 
t 


indicate that Dow 


Corning 702 Diffusion Pump Fluid help 


vacuum equipment 


to attain higher vacua in | time than 


| possible with organic fluids No. 103 


ronto Great Britain: Midia 


ACK COVEK 








tubing, the wire is automatically ener- 
gized when ambient temperatures drop 
below 40 F. 


One technical difficulty that arose—the 
probability of galvanic corrosion between 
steel pipe and copper tubing—was con 
veniently solved by wrapping the entire 
length of steel pipe in Silastic* R Tape, a 
ilicone rubber tape made by Dow Corning 
Ihe tape prevents direct contact between 
pipe and tubing. 


Steam in the pipe converts the semi-cured 
leone rubber tape into a permanent 
ubber-like and 


Possessing high thermal conductivity, the 


moisture-proof jacket 


micone rubber jacket diffuses heat to 
ill areas of the pipe The installation was 
ompleted by placing glass thermal insula 


No. 104 


ym Over the pipe and tubing 


Design Edition 25 


DOW CORNING CORPORATION - Dept. 4510 = | 
Midland, Michigan | 
Please send me 102 103 104 

NAME 

TITLE 


IMPANY 
TREFT 


Ty ZONE STATE 


WASHINGTON, D.C. (Silver Spring, Md.) 
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With 


the complete tine of 


relays, timers and 


time switches 


Specialists in the control field for 


ry 


yore than 


30 AEMCO 


years, 


offers you fresh, new ideas . 


ideas that 


automatic 


save you money mn 


control ideas 


that save you valuable time. 


Your inquiries are invited 


RELAYS 


INDU 
TIME 


‘ 
T 





plete 


STRIAL 
CONTROLS 


Viire holy 


» detailed information or 
AEMCO Relays or the com 


AEMCO 


ime Control line 


50 Stote 


write for complete 
information. 


At AEMCO we special 
ize in both the design 
ond manufacture of re 
lays to your mechanical 
ond electrical specifica 
Should 
of 


relays 


tons one of 
stock 
fail 


specialized 


hundreds 
AEMCO 


meet 


to 
your 
requirements exactly, we 
will be happy to build 
a unit not only to meet 
but those 


to exceed 


specifications 


Now control that vital 
operation automatically! 


dif 


ferent models with auto 


Available in many 


matic or manual re-set, 
AEMCO 


controls 


industrial time 


help eliminate 
waste help speed up 
production Variations 
ore evailable on stand 
ard cycling models 

dials are easy to read 


easy to set 


Industrial 


INCORPORATED 


Street ¢ Mankato, Minr 





technical discussions on ibjects of 
value to users of miniature bearings 
but usually available only through cor 
respondence or personal contact with 
manufacturers’ engineering depart 


New Ball 


ment 


Inne 


Cirche 


Hampshire Bearings, 
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METALS AND ALLOYS [ata Memo 
randum No. J lists 121 metals and 
illoys from which the company pro 
duces its standard and special small 
diameter tubing. The analyses are con 
eniently grouped into carbon, alloy 
ind stainte teels, nickel and nickel 
illoys, copper and copper base alloys 
is well as glass sealing alloys, reactive 
metals (titanium and zirconium) and 
nickel cathode materials. Listed are 
ixty-three standard analyses regularly 


hollows for 
Lube Co 


142, Reader Inquiry Service Cards 
preceding back 


irried in inventory as tube 


ubsequent drawing. Superior 


Circle No 


cover 


CUSTOM TRANSFORMERS 
published 
ind de 


former 


Recently 


26-page catalog illustrates 


cribes of custom trans 


a variety 
with information provided on 


hoth regular and special units. Regular 


inal ine luacle open frame transtormers 
ised transformers and channel frame 
ind end bell cased units. Special units 
COTM prise air eore reactors Spec ial 
heater transformers, and special output 


Winding 


among others. Cy 


Nothelfer 


transtormer 
included 
Inc 


143, Reader Inquiry Service Cards 
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ries are 
Laboratories 
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cover 


ELECTRONICS CABLE AS A SYSTEMS 
COMPONENT = How cable 
installed and tested to meet 


requirement 


is designed 
lubricated 
reviewed in a 


ystem are 


b-page bulletin complete with ordering 


upgpestions This form simplifies the de 


cable the 


essential information for ordering with 


tailing of a and provides 


out need for drawings. Pacific Automa 
tion Products, Ine 
Circle No. 144, Reader Inquiry Service Cards 
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BELLOWS DESICN GUIDE 


formation on applications 


de sign con 


siderations and standards for metallic 
bellows are given in catalog No. 155 
complete with a foldout containing 


useful curves 


145, Reader Inquiry Service Cards 
preceding back cover 


klexonics Corp 


Circle No 


INSTRUMENTS AND COMPONENTS 


lime interval meters, vacuum tube deci 


mal and double pulse 
the 


form catalog ¢ 


counting units 


yenerators products de 


are among 


cribed in’ short 


lext and illustrations also deseribe 


kerristor which are low power substi 


Alloy Strip in 
Precision Sizes meets 
New Design Needs... 


















From 0.0005 in. to 0.040 in 
thick and 0.090 to 6 in. wide, 
these alloys 


are available as 


special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


PENN 


PRECISION PRODUCTS, INC 


$01 Crescent Avenue + Reading, Po 






SALES OFFICES 


New York Philadelphia 
H.G.WILLIAMS J. A. RHODES 
Ramsey, N. J Upper Darby, Pa 


Bester . St. Lowvis 

7. G. STRORS J. A. CROWE 
Cleveland 

L.D. ALSPACH 


Houston 
RANDOLPH 
SALES CO 


Chicago 
R.A. BURKETT 


Los Angeles 
KRUSEN WIRE & STEEL CO, 


WAREHOUSES 


New York ; 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jers 

Chicago 


"*RECISION STEEL WAREHOUSE INC. 


Los Angeles 


KRUSEN WIRE & STEEL CO 
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“Potpot” encapsulated potentiometers are 
available in either wire-wound or composition 
element types, including Clarostat Series 48M 
and 49M miniatures, and in Series 43, 

37, 51, 58 and 10 controls. 


New encapsulating material provides water- and 
vapor-tight molded enclosure imbedding 

entire unit with exception of external shaft 
assembly and terminal tips. Special water 


tight assembly for shaft bushing 


Designed to meet MIL-STD-202 Test Specification 





Incorporating necessary salt-spray, humidity 
and temperature-cycling requirements of 
MIL-E-5272 climatic standards 

Excellent shelf life t 


Write for CLAROSTAT CONTROLS AND RESISTORS 


complete details. 
CLAROSTAT MFG. CO., INC. 


DOVER, NEW HAMPSHIRE 
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tutes for tubes consisting of simple 

e P wire-wound coils on ferromagnetic 

AT Gucuge a ALL |} cores, encapsulated in epoxy resin 
They are useful in magnetic amplifier 

will reduce your Fastening Costs aus counter cheuliry. Berkeley Div 


Beckman Instruments Inc. 
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ELECTRICAL INSULATING PAPERS 


rivets . AND BOARDS Data sheets and 


samples in a file folder cover a com 
Semi-Tubular, oP plete line of insulating papers and 


Split and Shoulder il boards in gages from 0.005 in. to 0.625 
in. Products are available in both 


You avoid machine down-time because 


very s i ‘ 
every semi-tubular, full tubular, split, offered in small and large sheets as 
shoulder or special rivet is precision 


Northern Kraft and rag grades and are 


made and hand inspected to assure well as in continuous rolls or coils 
free, non-clogging movement in auto- They are produced in low, medium and 
matic setters high densities and in a wide variety of 
finishes ranging from rough to highly 
glazed. Case Brothers, Inc. 
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TEST LABORATORY FACILITIES—This 


* 
rivet 72-page bulletin lists services and facil 


ities offered by a leading independent 


setters testing laboratory, cataloging labora 


tory equipment available for a variety 


of assignments in the field of testing, 
Your fastening costs are less because 
Chicago Rivet makes machines that set 
from one to seven rivets at a time analysis. Listed in detail are available 


applied research, and engineering 


Riveting is automatic and may involve electrical, electronic, mechanical, and 
the use of special indexing fixtures, other 
adjustable riveting centers, and top or 
bottom rivet feeding and other mech- 
inisms, controlled by solenoids or air ment specifications and product certifi 


cylinders or both cation. Electrical Testing Laboratories, 


services. Available are qualifica 


tion and reliability testing to govern 


Ine 
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MULTIPLE-SPLINE SOCKET SCREWS 

Six-page bulletin BM 723 explains the 
reasons for the use of the multiple 
spline method of power transmission in 
a socket screw and describes advan 
tages and applications. Screws are 


s e 
available both set and cap-scre 
engineering anne i Set om sit cones 


types, in sizes down to Q wire 


size. The Bristol C 
Phe recommendations of Chicago Rivet - Phe : - 


Engineers are most valuable. Their Circle No. 149, Reader Inquiry Service Cards 
} preceding back cover 
knowledge « ivet tastening tech 


reiequre { ned olving thousands 
uN istening problem ONE-PIECE SELF-LOCKING FASTENERS 


| 


ur produc 


Cc] 7a Locking principle used in Nylok 

neago Hi ‘ 

edure with many fasteners consists of a tough nylon 
obligation plug embedded permanently in the 
of Chicago threaded section. Condensed catalog 

nee ‘ | lune ) ( 

tT I vl blu print I iB points out advantages provided by 

embly with your iquiry ’ es 9 

nylon’s plastic memory feature 

Listed and described are a complete 

range of standard self-locking bolts and 


A “CTCWws se*Tscrews wx nuts, hreaded 
Kwet &% macuine co. : Si ae aan Us 


inserts, clinch nuts and cap nuts 


9609 WEST JACKSON BOULEVARD Nylok Cor p 
BELLWOOD (CHICAGO SUBURB) ILLINOIS Circle No. 150, Reader Inquiry Service Cards 
a be BRANCH FACTORY: TYRONE, PA paeney Rae cove 


Enviar New Rivet Catalog contains engineering data, EXTRUDED TEFLON HOOK-UP WIRE 


list of popular semi-tubular, full tubular, split P | . j } 
ERIvers | and shoulder rivets and popular automatic roviding permanent identification with 
rivet setters. Write for copy color extruded throughout the insula 


tion, Permacode extruded Teflon hook 
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glass-silicone 


Rae 


New Formica G-7-2 silicone oftes causes three ordinary laminated pla mation end today tor tree 


| i 
five characteristics for broader appli tics to smoke, char, blister and bend data sheet Formica Corp 


7 American (ly inamid 6 1645 Spring 
ation But G-7-2 comes through this gruel ' 

= : e as Cincinnati 32, Ohio 
test unmarked, its mechanical 

virtual] Formica-4 

makes Formica Ist choice in laminated plast 


] (,reater hot trength Ing 
ind electrical properties 


) 
unaffected 


Lower moisture ibsorption 
ifter 24 hrs. immersion 
under military 


} Lowe! wet power factor 
ype GSG 


4. Larger and thicker sheet 


ro” The unusual properties of G-7 ire 


f pecially useful in guided missile 


radar radio ind tv, motor ind gen 


»H 


5. Uniform creamy white color 
The photo ibove dramatically dem 


onstrates the outstanding hot strengt] 
CTS h applic ation: Recommended for pplication engineering ¢ Fabricating 


erators and other electrical/ electronic 


property of Formicas new 
withering blast from the lab heater printe d circuitry. For comple te infor Research e Customer stock service 
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| up wires, described in Bulletin No 
talk about 1901, are available in fifteen solid col 
ors or in striped combinations of 2, 3 
or 4 of the solid colors. Bulletin in- 
cludes constructions of various gage 
sizes built to meet requirements of 
MIL-W-16878, types E and EF. Revere 
Corporation of America. 
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ELECTRICAL INSULATION PRODUCTS 
\ source book on electrical insula 
tions, 20-page catalog on electrical slot 
insulations, wedges and fabricated 
parts is complete with a convenient 
table of contents guiding users of elec- 
trical insulating papers, plain, cuffed, 
creased or crimped; dispenser pack 
aged paper coils; paper and plastic 
film combinations; formed fiber or 
wood motor slot wedges; asbestos base 
plastics wedges; and hard fiber wash- 
ers. Selection guides, ordering data, 
and dimensional tables are included 
Insulation Manufacturers Corp 


Circle No. 152, Reader Inquiry Service Cards 
preceding back cover 


IMPROVED IMPACT PHENOLIC MOLD- 
ING COMPOUND Black improved- 
impact type phenolic molding powder, 
having an Izod impact strength in the 
range of 0.40-0.42 ft-lb/in. of notch, is 
the subject of a four-page brochure, 
No, CDC-325. The material is a two 


in plastics too. oa stage phenolic, filled with woodflour 


and cotton flock. Designed to meet ap 


plications requiring higher impact 


“Look before you leat 
Place your trust on the shoulders 
of a resource who knows one job best many of the desirable handling char- 


strength, the molding powder retains 


molding thermosetting plastics acteristics of general-purpose type 
At Kurz-Kasch, you can be sure of strong phenolics. Because of this, 12906 is 


backs and keen flexible minds, They suitable for automatic molding pro« 
tell you quickly whether your part 


esses. Chemical Materials Dept., Gen 
can best be molded in one of the basix 
phenolics or if the newer Feflon os eral Electric Co 


glass-reintorce { polye ters would serve Circle No. 153, Reader Inquiry Service Cards 


better preceding back cover 
And, most is " itl 


ependabil , urz I eywor 
de] oe , vk FUSES —Limited current fuses and hold 
They ne cr / HNCEe ) m 


ntation or one delive: ical ers are among the new products de 
wther, They deli » your scribed in an illustrated 22-page 
: catalog devoted to a wide range of tuses 
Pes for applications in amplifiers, heaters, 
ed of tee, ro : " aireralt equipment ind a wide variety 
of other units and equipments. Models 

ire available for limited space require 

ments, for high vibration demands and 

for cireult with heavy starting cur 

rent such as motors and lamp circuits 

Additional units have been designed to 


withstand heavy surge instantaneous 


BRANCH SALES OFFICES , 1 oti i ba Tssslatares 
SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS _— Pee en es ere 


Inv 
Rochester Hillside 0626 
. Circle No. 154, Reader Inquiry Service Cards 
Chicago Merrimac 1830 


receding back cover 
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Sen Gabriel, Calit Atlantic 7 } 


Three ways in which standards become 
St. Louis Pa kview 5-957 


New York, Mt. Vernon MO 4.4866 


Atlanta Exchange 55 1415 S$. BROADWAY. DAYTON 1, OHIO nationally accepted and ipproved as 
Toronto, Can Oliver 7986 American Standards 


Beverly, Mass Telephon: 


are detailed in a 
20-page booklet devoted to a discus 
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Box-car-size stresses are no problem 
for Tinnerman SPEED GRIPS'! 


~ 
~ 


A new Lading Strap Anchor developed by the Pullman Snap-on Sreep Ciir® cuts cost 
fez) Standard Car Mfg. Co., Chicago, is attached to guide oo, eee Saeed 
plates by Tinnerman Sperep Grie Nut Retainers. This - pe 
anchor now makes it possible for shippers to fasten heavy 
loads in box cars without nailing or shoring. Speep Grips 
were selected to make these heavy-duty attachments because no other fastener 
offers so many advantages for blind-location assembly 


Speep Grips are the most efficient method of attaching square nuts to panel; 
Welding, clinching, staking are eliminated. No special skills or tools are required 
Spereep Grivs snap quickly, easily into panel holes, hold themselves in bolt Bre gareen gon yal dae 
receiving position after the guide plate is attached to the box car side. They’re ae eee a 
rustproof, can be applied after painting, eliminating costly masking or retap 
ping of paint-clogged threads. What’s more, the nut “floats” in its spring steel 
cage to help correct normal misalignment in mounting holes! 


Find out about the complete line of SpeEp Grips and more than 8,000 other 
Sprep Nut brand fasteners. See your Tinnerman representative soon or write to us 


TINNERMAN PRODUCTS, INC., BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 


Appliance thermostat control is 
Canada: Dominion Fastener Limited, Hamilton, Ontario. 


jritain’ Simmon o 
jreat B a aEENET i oe assembled faster, easier, at le 


essorle Limited, Treforest, Wale France: Simmonds S rue Salomon de Rot! 


hild, Suresne Seine German Hans Sickinger GmbH ““MECANO 


TINNERMAN 


FASTEST THING IN FASTENINGS 


cost as 2 special Sreep Crier 
Lemgo-i-Lippe replace 6 parts 





Important! 
Specify TEFLON 
y its 
properties! 


TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 
taken for granted. 


The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 


So to assure performance, actually specify not only 
Teflon but also the important properties required. 


r , a, . ° 
I'wo grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 


(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 
loads. 


Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 


Send for data or better still tell us what specific 
properties are important for your application. 


@ Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark, 


RESISTOFLEX 


CORPORATION = Roseland, N.J. Western Plant: Burbank, Calif. 


Warehousing Distributors: Chicago, Ill , t > F t * Detroit 
Mich 6B W ! Hartford, Conn t fet * Houston, 
Tex we ‘ * Los Angeles, Calif " ' 
New York, N. Y Allie t 


{ . Norwood, Mass 
t + Pittsburgh, Pa . 


sion of what the American Standards 
Association is, how standards are de 
veloped, and the benefits derived from 
them by both manufacturer and user 
American Standards Association 
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THERMISTORS —Newly revised 53-page 
manual on thermistors thermally 
sensitive resistors for automatic detec 
tion, measurement and control—is des 
ignated TH-13A. The manual describes 
the general, material and operating 
characteristics of the semiconductors, 
and also discusses general types of ap- 
plications. Static and dynamic charac 
teristic curves are provided for represen 
tative disk, rod and washer assembly 
type units. Additional engineering data 
are provided. Metallurgical Products 
Dept., General Electric Co. 
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COINCIDENT - CURRENT MAGNETIC 
MEMORIES —Completely assembled co 
incident-current magnetic memories for 
computing, switching, automatic con 
trol and other uses are the subject of 
an illustrated 4-page brochure. Listed 
are electrical data for manufacturer’s 
Ferramic magnetic memory planes. In- 
formation is provided on available 
standard frames and special configura 
tions. Both the Type 1 and Type 2 
frames described are supplied in four 
standard sizes. General Ceramics Corp 
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SYNCHRO NULL CONNECTIONS 
Small chart suitable for wall mounting 
is devoted to tabular listings of synchro 
null connections and provides informa- 
tion on synchro lead combinations that 
produce nulls at various rotor angles 
Theta Instrument Corp 
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MULTIPLE V-DRIVE SHEAVE—Practi 
cal information on a complete line 
of Full-Grip Q-D sheaves, standard 
Multi-V sheaves and special made-to 
order sheaves is presented in an illus 
trated catalog complete with data on 
the handling of sheaves as well as 
dimensions and descriptions. Three 
pages graphically illustrate and de 
scribe construction details and installa 
tion features. Maurey Manufacturing 
Corp. 
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VIBRATION ISOLATION EFFICIENCY 
CURVE—Four-page booklet containing 
a vibration isolation efhciency curve is 
a valuable guide to the selection of 
flexible mounting systems for equip 


ment where noise and vibration control 
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When designing 
your new mixer line 


Feature fingertip 


switch is going into so many manufacturers’ new 
lines: first its cost is down with the lowest. Then 
you can choose between 4, 3 or 2 positions, and 
between leads or solder terminals. It’s got positive 
make and break . . 


. Wiping contacts . . . superior 


detent action. The Textolite base offers a variety 


control with the 
new General Electric Portable Mixer Switch 


Here’s why the new General Electric portable mixer 
I 


of mountings, and the actuator material—Poly- 
styrene—is available in just about any color you can 
think of. And you can have the actuator in any de- 
sign you want. Rated: | amp. 125 volts (AC-DC). 
See how it can help your design by getting in 
touch with Accessory Equipment Department, 
General Electric Co., Bridgeport, Connecticut. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 














PLASTICS 
ENGINEERING 
COMPANY 


Sheboygan Wisconsin 


To get 






dimensional accuracy 


you can count on... 


i 


i 
/ 
/ 
; 
y 
y 
y 
; 
y 
i 
M 
‘ 
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count on Pilienco 


THE SHUTTER winks. In the interval 


action may be imprisoned within the camera 
S phenolic engineer: 
knowledge that the precision operation of camera 
digital computers and other delicate instruments r 
flect the accuracy of their production. Plenco phenol 
molding compounds have been devel pe 
for this purpose limensional accuracy 1 
of the excellent properties you can count or 


with Plenco 





for 
simple linear vibration, the percentages 


is desirable The curve shows 


of vibration isolation or noise reduction 
obtainable with mountings of different 
static deflections where the disturbing 
frequency of the assembly is known 
Lord Manufacturing Co 
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MICROMINIATURE RELAY Kight 
page Bulletin GEA-6346A_ provides a 
detailed description of a lightweight 
hermetically sealed microminiature re 
lay useful in airborne, shipboard and 
portable-unit applications. The relay 
measures 0.359 in. x 0.797 in. x 0.875 
in (standard model) and weighs 
ipproximately 0.35 oz. Other features 
complete specifications and application 
data are provided. Specialty Control 
Dept., General Electric Co 
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MINIATURE LAMP BULBS Series of 
tables provide ratings and other tech 
nieal data for lines of miniature lamp 
bulbs suitable for indicator application 
in coin machines, appliances and re 
lated equipment. Chicago Miniature 
Lamp Works 
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PACKAGED CONTROL FOR INDUS 
TRIAL EQUIPMENT Entitled Pan-A 
Trol Packaged Control For Industry 
Bulletin GEA-6334 devotes 12 pages 
to advantages resulting from use of 
this line of control panels. Aid is avail 
ible for engineering assistance, design 


installation, and maintenance. Text and 


illustrations also point up advantages 
of the electric devices used in the 
package, including magnetic starters 
disconnect switches, general-purpose 
relays, timers, oil-tight) pushbuttons 


and machine tool relays. Case histories 
are included, General Electric Co 
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SPRAY LUBRICATION EQUIPMENT 
Designed for heavy open gearing and 
slide surfaces, spray lubrication sys 
tems described in an 8-page brochure 
ire said to conserve lubricant as well 
is reduce manhours required for main 
tenance. Individual spray systems are 
designed for fully automatic or manual 
operation, with a wide selection of parts 
available to meet special equipment 
needs. The Farval ¢ orp 
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VARIABLE SPEED TRANSMISSIONS 

Designed for equipment using V-drives 
up to 10 hp, the variable speed trans 
missions described in an illustrated 12 
page catalog are available with speed 


ranges up to 10:1. The unit continues 


UOLTOBLI 6% ELE 








Your choice of normal 
or low starting current... 
with Performance-Rated 


HIGH TORQUE, 
SINGLE-PHASE MOTORS 


Even if you have severe starting current limitations, you 
can select the torque you need for sure starts and smooth 
pull-up to speed from the Century Performance-Rated 
Single-Phase line (see bar chart below for operating 
characteristics of two types of Century Single-Phase Motors 


Whatever Your Motor Job... there’s a Century Motor 
Capacitor Motors Y to 20 H.P. provide high 


starting torque, high pullup torque and require Performance-Rated to handle it with top effectiveness 
normal starting current. They are available in drip Cc ’ | . 
proof, dust proof and explosion proof enclosures Yontact your nearby Century branch office or 


Authorized Distributor. 


TYPICAL OPERATING CHARACTERISTICS 


STARTING CURRENT 
(Important on Heavily Loaded Circuits) 


Teme Sam 
ee cB ee 
Repulsion Start Type ee 


STARTING TORQUE 
(Torque Available at Break-Away) 


ey mee em | 


Cr ut ee) 


PULL-UP TORQUE 
(Least Torque Available Between Start and Full Load Speed) 


106 200 300 
Capacitor Type %, of full load Beer ie 
Repulsion Start Type Zot full od ; Repulsion Start, Induction Motors (type RS) 2 to 7% HP. provide very high 
; starting torque, yet require unusually low starting current. They are available in drip 
proof and splash proof enclosures 


Pedermanee- feted 


na CENTURY ELECTRIC COMPANY 


Ye to 400 H.P. 


1806 Pine Street, St. Louis 3, Missouri + Offices and Stock Points in Principal Cities 
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400 


vat POWER PACKS 


designed for 
Airborne use 


FEATURES: 









input 





Output range 
Temperature range 


Hermetically sealed 





Altitude 





Kipple 












Regulation 





Write for free brochure on Power Packs. 
60 cycle power packs also available 


* High Voltage Power Packs 
* Pulse Forming Networks 

* Plastic Film Capacitors 

* Paper Dielectric Capacitors 


Operating position 


Smallest size and Lightest 
weight 


Choice 





2620 N. Clybourn Avenue, Chicago 14, 


wow | y\ 


new 
economies in 


means savings in gear 
costs up to 90% 
i 


| Our many years of pioneering and successful 
production of Nylon Gears, plus new reduced 
mold charges, can now make even greater econ- 
omies for you in the use of Nylon Gears. With 
the great variety in molds now possible, Nylon 
should not only be considered as an economy 
measure but the answer to many problems 
where a compact design is necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 
gears. 



















Let ouf engineers with more than a decade 
in gear experience show you how Nylon Gears 
can save you money — let us consider your gear 
problems during the design process—send blue. 


prints or specs for oo estuumates. 


PROCESS was co., INC. 


ea) ee Mr 


to operate while speed change is made; 
desired speed changes are effected by 
simply moving a speed control handle 
Data and applications of four styles of 
speed transmissions 
Maureymatic Div., 
Maurey Manufacturing Corp 
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available variable 


are fully described. 


FURNACE AND OVEN CONTROLS 

Strip chart, circular chart and circular 
scale instruments are described in con- 
densed catalog and price list No. B43-1, 
devoted to the new ElectroniK Special 
Class 14 line of such controls. This 
latest edition of the 
to instrumentation for metal processing 


catalog is devoted 


applications and also includes specifi 
cations and prices of vane-type milli 


voltmeter controllers, thermocouples, 


flame failure safeguards, limit controls, 
and electric and 
Industrial Div., 
Regulator Co 
Circle No. 166, Reader Inquiry Service Cards 
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pneumatic valves 


Minneapolis-Honeywell 


ELECTRICAL CONTACTS AND CON- 
TACT MATERIALS 


contact 


Complete with a 
materials application guide, 
28-page handbook and catalog on elec 
trical contacts and contact materials 


discusses such contact materials as 


silver, platinum, gold, palladium and 
their alloys, as well as 


ed metals 


sintered powder 
listed and 
applications of contacts made 


Properties are 
typi al 
discussed 


from various materials 


Baker & Co., Inc 
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VACUUM AND PRESSURE CAGES 
Utilizing a special principle of noble 
metal compensated thermopiles, series 
of vacuum and pressure gages in a 4 
page brochure are said to offer such 
advantages as: directly heated couples; 


automat 


compensation for ambient 


temperature changes; and other fea 
tures assuring rugged construction and 
long life 


Another feature pointed out 


is measurement range: trom 0-100 


microns. Hastings-Raydist, Inc 
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PULSE PATTERNS FOR TESTING CORES 

Technical bulletin provides helpful 
information on how manufacturers and 
users of tape-wound or ferrite cores can 
benefit by using pulse control systems 
to test cores by digital techniques. 
Designated Bulletin 136, the 
page booklet discusses current state of 


sixteen 
core manufacturing and shows how im 
portant reliable testing procedures are. 
Block diagrams and timing diagrams 
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EVER CONSIDER 


Engineering Journalism 


AS A CAREER? 


More and more engineers are joining the ranks of 
industrial magazine editors, realizing that by education 
and training they have a bedrock foundation for a suc 
cessful career in engineering journalism. 


There are many industrial magazines whose editors 
must be engineers for it is to engineers that the edito 
rial content is directed. It is a basic law of good editing 
that editors must talk the language of readers. Engi 
neering knowledge and experience constitute the com 
mon denominator —the bridge in communication be 
tween readers and editors of engineering publications 


With its many contacts of industry authorities and 
exposure to exciting engineering developments, the 
function of editing broadens one’s horizons and opens 
up new fields for exploration for men who are eager 
to make the most of opportunity 


Truly, engineering journalism of today offers its pro 
fessional as well as material rewards to those who 
recognize in their engineering base a foundation for 
a writing career. 


eo i you are an engineering graduate with ex per 
ence in design engineering of product a designer 
laboratory or application engineer, and believe you 
know how to write or have confidence you can learn, 
check #230 on the “Reader Inquiry Service” post 
card on page 411 of this issue and mail to the pub 
lisher. The Editor of ELECTRICAL MANUFACTURING 


will communicate with you 
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- What other process 


could do it so well? 


All things considered, there's really only 
one best way to produce this chassis for 
an clectric computer. 


When you figure that it must be built 
at the lowest possible unit cost, must 
use a production method that is highly 
flexible to accommodate the unusual 
shape, and must maintain a variety of 
close tolerances . , . only die casting 
could do the job. 


Also, working closely with Twin City 
engineers, this manufacturer designed 


for die casting to get the maximum out 


of the process. By thinking in terms of 


die casting right from the drawing boards 
he eliminated many production and 
finishing jobs, saved on unit costs, saved 


on machining. 


Possibly you're producing a part by 
some more costly, less flexible, less ac- 
curate process than die casting. If you 
think that might be true, contact Twin 
City Die Castings Company Twin City 
engineers can probably save you money. 
They have for hundreds of customers. 


---only DIE CASTING can 
“ cut your costs 
offer such flexibility 


provide such accuracy 
FOR PROOF... CALL, WRITE OR WIRE: 


TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVENUE SE 
TELEPHONE 


. MINNEAPOLIS 14, MINNESOTA 
MIDWAY 6-7528 


are used to show how pulse control 


systems are being used to fulfill core 
testing needs. Burroughs Corp., Elec- 
tronic Instruments Division. 
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VARIABLE SPEED MOTOR PULLEYS 

Described in a new bulletin are variable 
speed motor pulleys (4 through °4 
hp) that are available with adjustable 
motor bases 


and tilting companion 


sheaves, motor bases and V-belts 
Worthington Corp 
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FHP ELECTRIC MOTOR Features and 
applications of type AL-4 fractional 


horsepower electric motors are pro 
vided in the text and illustrations of a 
|- page 
shaded pole motor ine lude a My, 0 lo 


Mylar slot 


available to meet UL rain 


brochure. Features of the 
nominal horsepower range; 
insulator 
test specifications; porous bronze self 
aligning bearings with increased thrust 
surface; and availability in open ven 
tilated or totally enclosed types Design 
adds an area of magnetic flux to the 
leading pole tip, 


greatly increasing 


starting and running torque. Redmond 
Co Inc 
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Basic Magnetic 
Switching Circuits 


(Continued trom page 100) 


duction Motors, April 1956, page Ls 
Experimental frequency 
18O0-cvele, 
portable tools from 60-cycle a-c source 
Magnetic Expanded-Seale A-C Volt- 
meter, April 1956, page 142. For ex 
panded 


triples fo 


powering }-phase motors fo 


vollage measurement over a 


«mall middle range bridge eireuit) tise 

two dissimilar saturable reactors, one 

of which saturates at lower vottage of de 

sired range and the other saturates at 
the higher voltage 

High-Gain Transistor Magnetic Ampli- 
fier, Mareh 1956, page 102. Circuit de 
tails of amplifier 
Redstone Arsenal with 
amplifier magnetic amplifier output to 
give a 10° to 10° power gain 

Effects of Magnetic 
Alloys, January 1956, page 110. Brief 


discussion of the effects of variation in 


servo developed at 


transistor = pre 


Processing on 


chemical composition, impurities, forg 





When 
FERRAMIC 
CORES you 


need 


o 
So °o 


> Industrial 
— ceramics 


consult... 


o 
° 
So 


MAGNETIC 
MEMORY 
PLANES 


‘ A 
oe 


“ADVAC” HIGH 
TEMPERATURE 
SEALS 


General Ceramics design and production facilities are 
> . . ° 
geared to today’s electronic and electrical requirements. 
In many cases, standardized designs and production 
methods can reduce costs and facilitate delivery. When 
STEATITES 


specifications call for new designs and engineering, 
° z General Ceramics’ half century of ceramic manufacturing 
experience is available to help solve your problem 
4 quickly, and economically! 


SOLDERSEAL 
TERMINALS 


Headquorters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE 
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES 





JOLIET 


To Purchasing men who have helped make 
Joliet ‘‘first'’ we are proud to announce the com- 
pletion of a very extensive plant expansion pro- 
gram. New facilities provide the reserve capacity 
and flexibility to meet any increase in both your 
regular or any emergency immediate shipment 
requirements. Continue to look to Joliet for wash- 
ers of all types—standard and special, any size, 
any metal, any quantity. 


JOLIET WROUGHT WASHER COMPANY ¢ Joliet, Illinois 


For complete details about steel and non-ferrous flat 
washers of all kinds, write for our catalog today 


ing, hot rolling, cold rolling and an- 
nealing 

Magnetic Amplifiers in Industrial Con- 
trol Systems—I and II, November 
1955, page 145; December 1955, page 
104. Design and application of magnetic 
amplifiers for regulating current, voltage, 
speed or tension. 

Trends in Machinery Electrification, 
November 1955, page 113. Report on 
1955 Machine Tool Show, includes brief 
description of several machine tool ap 
plications of static magnetic control 
devices, 

Magnetic Amplifiers for Indication 
and Control, September 1955, page 112 
Practical circuit using magnetic ampli- 
hers in place of relays to light local 
and remote indicating lamps and initiate 
control action 

Computer Techniques Extended to Ma- 
chine Tool Control, June 1955, page 
124. Report of 1955 Westinghouse Ma 
chine Tool Electrification Forum fea 
turing first published details of Cypak 
static control system. 

Miniature Saturable Reactors Use 
Ferro-Ceramic Cores, June 1955, page 
142. Brief description of Magnistor 
saturable reactors for “gate” and “trans 
fer” functions in computer, data-proc- 
essing and counting circuits 

Magnetic Amplifiers in Adjustable 
Speed Drives, May 1955, page 100 
Practical circuits of packaged drives for 
a hosiery § knitting machine textile 
slasher, tire-fabric coating machine and 
cement-kiln feeder 

Transistor Switches Improve Magnetic- 
Amplifier Performance, April 1955, 
page 98. Advantages of transistors over 
semiconductor diodes in miniature low 
level circuits 

Magnetic Amplifier Design—A Prac- 
tical Approach, March 1955, page 90 
Design procedure for determining num 
ber of turns, wire size, bias and control 
currents, response time, etc., based on 
empirical constants and  cut-and-try, 
rather than complex mathematical pro 
cedures 

Speed Regulators for D-C Motors—I 
& I, December 1954, page 108, January 
1955, page 77. Compares magnetic 
amplifier regulator with the finger-type 
controller, centrifugal governor, and 
thyrite resistor, 

Transistors as On-Off Switches in 
Saturable-Core Circuits, December 
1954, page 79. Circuits for a d-c to a-c 
converter and a pre-set counter 

Choosing Rectifiers for Magnetic- 
Amplifier Circuits, December 1954, 
page 105. Results of a Signal Corps test 
program on stability of three types of 
rectifiers: IN93 germanium diodes, 40 
olt selenium plates and 26-volt selenium 
plate 5 

How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
page 90. Charts for graphical solution of 
(1) response time vs control energy per 
unit volume, and (2) continuous power 
rating vs core volume, for Supermalloy 
Mo-permalloy, Deltamox, Silectron, Or 
thonol and Hipersil 

Magnetic Frequency Multiplier for 
Lighting, September 1954, page 161 


Saturable transformer circuit for de- 
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Each of the various types 
of Mallory wire-wound 
power resistors .. . flat, 
tubular, axial lead 
military or commercial . . . 
comes in a wide range of 
resistance and wattage rat- 
ings, with features that 
assure long, trouble-free 
service. 


MALLORY [= 


re Rr ot RIE 4 ey 5 Ue 
Toe woe SRS ei Fay 


; 
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Mallory Power Kesistors 


with the Performance and Ratings You Need 


Need wire-wound power resistors ? Look to Mallory 
for performance to meet your specifications... 
types and ratings to match your circuits. A wide 
line gives you extensive selection. 


RW Military Types to meet the requirements of 
MIL-R-26B, characteristics G and V, include classi- 
fications RW20 through RW24, RW29 through 
RW39 and RW49. Each is available in a broad 
range of resistances and wattages. 


Commercial Vitreous Enamel Tubular Resistors cover 
wattage ratings from 3 to 200 watts. 


Axial Lead Resistors, 4 and 7 watt sizes, are espe- 
cially designed for economical use in television 
and other commercial electronic applications. 


Adjustable Vitreous Enamel Resistors, in ratings 
up to 200 watts, feature a special construction to 


Serving Industry with These Products: 


Electromechanical—Resistors © Switches ¢ Tuning Devices © Vibrators 
Electrochemical—Capacitors ©¢ Rectifiers © Mercury Batteries 


Metallurgical— Contacts © Special Metals and Ceramics ¢ Welding Materials 


hold the element securely in place to prevent 
shorting between turns. 


Cement Coated Resistors, designed for use where 
resistance to extreme humidity is not needed, 
offer good service at economical cost. 5 to 200 
watts, in many resistance values. 


Mallory resistors incorporate many design features 
to assure superior life, high physical strength and 
ability tostand thermal shock. The vitreous enamel 
coating is a special, non-alkaline material, sealing 
the wire element in a uniform coating that pre- 
vents entry of moisture and electrolytic corrosion. 


A consultation with a Mallory resistor specialist 
can help you select the types best suited to your 
specific circuit requirements. For data, write to 
Mallory for Catalog 79-8 


Expect more...get more from 


MALLOR 


MALLORY 4&2 CO., Inc., INDIANAPOLIS 6, INDIANA 


Parts distributors in all major cities stock Mallory standard components for your convenience. 
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AUTOMATIC PRODUCTION AND 
QUALITY CONTROL TESTING 


i__Supertester 


with the 





The CTI Supertester is an automatic, pre 
cision instrument for production testing, 
foult 


nonce 


analysis, and preventive mainte 


It checks electronic and electrical 
products more completely and ina fraction 
of the time required by present methods 
Providing complete flexibility and rapid 
interchangeability between products, the 
Supertester can be programmed for any 
combination or sequence of the following 


measurements 


Impedanc ce 


A-C Voltage 
D-C Voltage 


Leakage 


Resistance Continuity 





REDUCE TEST COSTS 


Requiring only an un- 
trained operator, the Supertester 
frees valuable technical person- 
nel for specialized work. One 





Supertester is the equivalent of 
a series of custom built, single 
product testers, or a benchful of 
precision bridges and meters 


SPEED PRODUCTION 





Complex circuits, gain tests per minute. Hours of man 
and frequency measurements, ual test procedure have been re 
involved relay operations — all duced to minutes. Time is not 
are checked at the rate of 180 wasted checking good units 


INCREASE PRODUCT QUALITY 


Accurately checking 
production unit against 





tirelessly and rigidly adhered to 
Instead of checking only the 
essential circuit parameters, the 
Supertester tests equipment com 
pletely, quickly, and at far less 
cost 


every 
design values and tolerances, the 


Supertester does not overlook 
tests or pass questionable cir 
cuits. Original specifications are 


Proved in Use! 


being used daily by 
a number of the nation's 


The Supertester is Whatever the problem, rigid test speci 
fications, high production rates, or re 
ducing test costs, automatic testing is 
the solution, and the CT! Supertester ha: 
proved itself to be the efficient, money 
saving means to this solution 


leading manu 
facturers. Their testing applications in 
clude printed circuits, telemetering units, 
pre-flight 


equipment 


and 
tests, and aircraft electron 


guided missile circuitry 






COLOR TELEVISION INCORPORATED 


BELMONT 8, CALIF. 
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livering 700-volt, 360-cycle square-wave 
output for fluorescent lighting from 48¢ 
volt, 60-cycle a-c source 
Adjustable-Voltage Drives with Mag- 
netic Amplifier Control, August 1954, 
page 106 
magnetic amplifiers used as field exciter, 
voltage regulator and /R-drop compensa 
Ward 
Magnetic Amplifier Replaces Carbon 
Pile, July 1954, page 134. Brief deseriy 


tion and stati 


Effect on speed regulation of 


tor for Leonard drive systems 


circuit diagram of a 
regulator for 400-cycle aircraft generater 
Testing Toroidal Cores, May 1954, pag: 
130. Evaluation of permeameter-cup and 
oscillogram-comparison test methods 
Transductors as D-C Instrument Tran-- 
Mareh 1954 Basi 


circuits for current indication, potential 


formers, page 136 


indication, totalizing and telemetering 
Control Design for Long Duty Cycle, 
1954, page 140. Brief 


circuit’ for magnetic-amplifier 


January descrip 
tion and 
ind saturable-reactor temperature con 


troller for a testing furnace 


Earlier Bibliographies: January 195! 
page 119; August 1953, page 139; Jan- 
vary 1953, page 276; July 1952, page 
ry 


Related Subjects 


Boolean Algebra for Switching Cir- 
cuits, August 1956 
Basic Descriptive Terms, Symbols and 
Circuits Used for Computing Ma- 


chines, December 1955, page 140 


page 126 


Adapting Digital Techniques for Auto- 
matic Controlsx—I and Hl, Noveml« 


1954, page 136, December 1954, page 
120 

Boolean Algebra: New Tool for Cir- 
cuit Designers, August 1954, page 9: 


Designing Emergency Control in Mon- 


itor Cireuits, February 1954, page 86 


Standards for Fine-Pitch 
Gears—Revisions 


In the article “Small Gears for Ap 


pliances” in August ELECTRICAL MAN 
FACTURING, on page 76, available stand 
ards for fine-pitch gears were listed, giv 
ing the original 1950 AGMA index num 
American 
listed 


The up 


bers and corresponding 
Standards. Three of the 


standards were revised in 1956 


four 


dated index numbers are given below 
American Standard 20-Deg, Involute 
Fine-Pitch System for Spur and Helical! 
AGMA 236.05, ASA B6.7-1956 
Standard Inspection ot 


AGMA 236.03. AS \ 


(ears, 
American 
Fine-Pitch 
B6.11-1956 
American Standard Design for Fin 
Pitch Worm Gearing, AGMA 374.05 
ASA B6.9-1956. 


The American 


(,ears 


Fine-Pitel 


Standard 


Straight Bevel Gears, AGMA 206.05 
ASA B6.8-1950, was reafirmed 
The Standards are available throug! 


the American Standard Association, 70 


Fast 45th Street, New York 





DRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT 


HOW TO BE SURE 
A VOLT IS A VOLT... 


The Weston Standard Cell 
Comparator Model 1000, made by 
Weston Electrical Instrument Corp.,* 
Newark, N. J., with associated 
milliameters, dry cells, 

main galvanometer, and auxiliary 
standard cell 


Pt 


his H 
of the 


haped object, the saturated or 
Weston Standard Cell 
for electrical measurements. It is essentially a mercury 
cadmium wet cell hermetically sealed in glass. When kept 
at 20 degrees C., it maintains its voltage of 1.018636 volts 
A bank of these cells at the Bureau of Standard: 
in Washington, kept under oil at a constant temperature, 


is the basic electrical standard of the United States. This, 


“normal”’ form 


is the standard reference 


for years 


however, is not the cell used by scientists and engineers 
in their daily work. Since the normal cell must be main 
tained at a constant temperature for accurate results, the 


unsaturated or “‘working”’ cell 


which is portable and is 
not materially affected by temperature, is ordinarily used 


periodically checked 
against a bank of normal cells through the use of a com 


These working cells must be 


parator system. In the past only a few comparators ex 
outside the Bureau of Standards. However, the 
Weston Electrical Instrument Corporation has produced 
a simplified Standard Cell Comparator which provides 
the user 
bank of 


accurate 


isted 


of working cells, in conjunction with this own 


temperature controlled normal cells, with an 
means of standardizing these right in his own 


plant ata great saving in time, cost and convenience 


THE WESTON COMPARATOR 


‘The Weston Standard Cell Comparator is a specialized 


potentiometer wherein the voltage of a working cell under 
test is opposed to that of a normal cell to produce a 
voltage difference which, when added algebraically to the 
indicates 


With 


the Comparator will measure to well within 5 


normal cell voltage 
test 


directly the voltage of the 


cell under a known normal cell voltage as a 
reference 
microvolts the open circuit voltage of any cell in good 
condition 


With an instrument calibrated to such excellent accu 


racy as this one, it is worthy of note that Weston uses 
Driver-Harris Manyanin wire for critical resistance net 
Say Weston 


entire circuit, given accuracy of adjustment, depends upon 


works in its system “The success of the 


the permanency of the Manganin, and upon its extremely 


low temperature coefficient of 


resistance and its 


low 
thermal emf to copper 

Your work may or may not need the extreme degree of 
accuracy that is a prerequisite here, Kither way 
that can reliably fill your 
Manganin is only one of 112 special purpose alloys, pro 
duced by Driver-Harris 


Driver 


Harris has an alloy 


needs 


And each of these was originally 


custom-made produced exactly to the specifications 


of someone who needed it. Put your specifications in our 


hands. You will gain the benefits of the 57 


years of ex 
perience which has developed the largest variety of alloys 
ever made by any one company 


Dr iwer-Ha77Is ov 
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designed for industrial 
applications and made by 


STROMBERG-CARLSON 


When you learn what telephone 
companies do with these prod 
ucts, a dozen applications to 
your problem will come to mind 


The XY Tape Recorder is used in 
connection with long-distance 
telephone calls for recording data 
on a sequential basis, and later 
reading out the information at 
very high speed. Mighty useful 
in data processing 


The Tape Announcer is used to sub 
stitute a pre-recorded message 
for interception by a telephone 
operator—in cases like wrong 
numbers dialed, discontinued 
numbers and the like. It can be 
used in conjunction with any 
communication system 


FREE catalog will be sent 
on request. Or write us re 
garding any specific prob 
lem you have right now 


SC 
Ma 


ad 


STROMBERG-CARLSON 





A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
117 CARLSON ROAD, ROCHESTER, 3, N. Y 
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As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re 
print form, 

Available reprints of articles in this 
and previous issues are briefed here 
Any regular ELecrricaL MANUFACTUR 
ING reader qualifies for one copy of all 
single-article reprints, without charge 

The numerals shown in reprint list 
ing correspond to the numbers shown 
on postcards incorporated in the Reader 
Inquiry Service Cards facing back cover 
page. Readers should circle those num 


Editorial Reprints 









bers indicating the reprints desired 

If multiple quantities of these re 
prints are desired, the rates to govern 
are indicated. 
company all orders. Larger quantities, 


Remittances must ac- 


specia! quotation. 


Cost of 

Single Subject Reprints 
No. of Number of pages 
Reprints 4-12 16-32 
l Gratis Gratis 
5 $2.00 $3.75 
10 3.50 6.00 
25 7.50 12.50 





Human 


REPRINTS NOW AVAILABLE 


Engineering in 
Design, October 


Equipment 
1956, 20 pages. 
A summary review of human engi 
neering principles and techniques 
based on field surveys and on re 
search reports both from industry 
and military sources. Among other 
phases of the subject the following 
are discussed: The Design Stages of 
Human Engineering; Man as a 
Simple Amplifie 
and Systems 


Data Processing 
Analysis; Instrument 
Reliability and Maintain 
Human 
Automation 


Design 
ability Engineering and 
Human Engineering 
in Civilian Design; and the Human 
Engineer and the Design Team 
Design case histories are included. 


(231) 


Applying Miniature Lamps, October 


1956, 12 pages. Selection factors 
for miniature ni andescent and neon 
or argon glow lamps as pilot lights, 
indicators, warning devices, dial 
illuminators: lamp identification and 
construction; life and voltage rela- 
tionships; temperature limitations; 
impact and vibration strength; light 
reflection, transmission and refrac 


tion (232) 


Magnetic Switching Circuits, October 


1956, 8 pages. A typical rectangular 
hysteresis loop is broken down into 
linear sections to develop the 
mathematical basis for contactless 
magnetic switches. Includes a sug 


vested circuit for a magnetic 
selector switch for thyratron control 
with provision for monitoring the 
set state of the magnetic 


Annotated bibliography included.) 
(229) 


core, 


Analyzing Relay Networks. September 
1956, 8 pages. Switching in a com 






plex relay network may cause sud 
den changes in circuit inductances 
that result in spuriously generated 
currents, thus upsetting the planned 
switching sequence. The principle 
of constant flux linkages is one 
method of checking a circuit design 
for these unexpected phenomena. 
Typical relay circuits are so ana 


lyzed. (228) 


Magnetizing and Demagnetizing Per- 


manent Magnets. September 1956, 
12 pages. Fundamentals of perma 
nent magnetism; graphical definition 
of magnetic properties; determina 
tion of magnetizing and demagnet 
izing forces required; techniques 
equipment, circuits and magnetiz 
ing fixtures for typical magnet 
shapes. (227) 


Mechanical Properties of Plastics Di- 


electrics. September 1956, 12 pages 
Based largely on extended research 
for the Signal Corps, Navy, and Air 
Force, this article reviews basic 
theory and presents concrete experi 
mental tabular and graph data on 
the behavior of plastics under vari 
ous dynamic and_ environmental 
conditions. Necessity for consider 
ing mechanical properties in design 
of insulating and dielectric com 
ponents is stressed and the proper 
approach for doing so is given. (226) 


QC Computers for Machine Control— 


I & II. July and August 1956, 20 
pages. How to design small analog 
computers for automatic feedback 
correction of closed-loop machine 
operations. These computers moni 
tor dimension - measuring _ trans- 
ducers to calculate a machine's 
average performance and determine 
drift from original setting for com- 
pensation by power servos. Also, 
they can determine dimensional 
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From MOOG...a Dual Input Servo Valve 


for Flight Control 
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Pilot boost servos for control surface positioning are commonplace. These 
servos are usually necessitated by high control surface aerodynamic loads 
which make direct control through the pilot’s stick impracticable. Generally, 
_sthey are mechanical-hydraulic in nature 


aa Today, as aircraft operational requirements increase, it is necessary to 

. add artificial flight stability augmentation through these servos. Also, aircraft 

, autopilots must work through this medium. These modes of operation generally 
Pd require electro-hydraulic servos 

To coordinate these functions, the Moog Valve Company introduced, and 


is now in full production on, its Dual Input Servo Valve. These units permit 
direct mechanical-hydraulic flight control, combined mechanical-hydrauli 
and electro-hydraulic control, and electro-hydraulic control alone. Full mechani 
cal override for safety is always possible and self-contained solenoid and lock 
out arrangements permit full flight mode selection 

Employing an entirely new principle of summation, the Moog units 
accomplish the electro-mechanical mixing function without linkage in a single, 
integrally-designed package. By elimination of linkage inertia and backlash, 
the Moog Dual Input Valve greatly increases low amplitude resolution and 
frequency response. It simplifies the entire control system and is far more 
compact than other dual input mechanisms 

The Dual Input Servo Valve was developed by Moog's creative engineer 
ing staff. This team approach is available to industry to produce advanced 
electro-hydraulic servo components 





MOOG VALVE CO., INC., PRONER AIRPORT, EAST AURORA, N.Y. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





IF YOU USE SILVER OR GOLD ALLOYS, there’s a simple way to 
find out if you are recovering the full precious metal value in 
the scrap, sweeps, solutions or other forms of waste from oper- 
ations in which the alloys are used... send your next accumu- 
lation of waste to Handy & Harman for refining. 


M4 





Handy & Harman's time-proven metallurgical 
processes, super-accurate equipment and 
fool-proof controls, put refining on the same 
basis of precision and certainty as a regular 
manufacturing operation 


AT HANDY & HARMAN there’s no guesswork about the silver 
and gold content of the waste. Refining is done on the same 
scientific basis as our fabrication of silver brazing alloys and 
other silver and gold compositions. Each form of waste is 
processed by a metallurgical method specially developed for 
that form. These methods, supplemented by over half a cen- 
tury of refining experience, assure the recovery of every frac- 
tion of precious metal value each lot contains. 


SHIP YOUR NEXT LOT TO US and see the difference 


scientific refining can make in your returns. 


HANDY & HARMAN 


GENERAL OFFICES: 82 FULTON STREET * NEW YORK 38, N. Y. 
Bridgeport, Conn. . Providence,R.1. . Chicago, Ili, . Los Angeles, Calif, . Toronto, Canada 
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variation of machine output and 
signal an alarm for excessive varia 
tion due to machine malfunction. 
Suggested circuits and components. 
are discussed (225) 


Materials and Design Factors in 
Printed Wiring Applications—I & I. 
July and August 1956, 16 pages. A 
two-part article combined into one 
reprint. Discusses the need for un 
derstanding the basic materials of 
printed wiring, particularly the base 
laminate and the metal cladding, 
and for controlling properties and 
compliance with specifications. Data 
are given on laminates, various 
types of copper cladding, and on 
appropriate tests and specifications 
Specific production problems are 
discussed such as batch variations 
undesirable odor caused by im- 
proper adhesives; tooling; and vari 
ous processing factors (224) 


Practical Hi-Pot Testing. August 1956 
12 pages. Discusses advantages and 
limitations of both a-c and d-c high 
potential dielectric strength testing 
for quality control. Outlines require 
ments for production test stations 
Presents typical test methods for 
electrical components (223) 


Boolean Algebra for Switching Cir- 
cuits. August 1956, 4 pages. Sum 
marizes the fundamentals of Boo 
lean algebra as they apply to manual 
switching circuits. Shows, by ex 
ample how to reduce complex 
switch arrangements to their sim 
plest form—eliminating by simple 


mathematics redundancies that 
might not be obvious to the eye 
(222) 


Applying A-C Motors to Specific 
Types of Loads, July 1956, 20 
pages. The problems encountered 
by application engineers in select 
ing electric motors for seven com 
mon types of loads are discussed 
For each, the nature of the load is 
described and the type or types of 
a-c motors that are most suitablk 
for that particular usage are enu 
merated The applications covered 
include: Air-moving devices; major 
appliances; high-inertia loads; ma 
chine tools; pumps and compressors 
synchronous speed loads; and busi 


ness machines. (221) 


Relay Symposium, July 1956, 12 
pages. A report on the proceedings 
of the Fourth National Conference 
on Electromagnetic Relays held at 
Oklahoma A. & M. College in April, 
1956. The review includes digests 
of some of the prominent papers 
presented at the meeting Topics 
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Another BH first 


gg. ? UL approval for VINYL-GLASS SLEEVING 
BH VINYL-SIL 105 





‘ s 
BH Vinyl Sil 105 ts the first vinyl-glass sleeving to be awarded Underwriters 
Labor itory approval for operating temperatures of 105 ¢ ven the best 
extruded vinyl sleevings cut-thru when bent over sharp edges. But BH Vinyl 
Sil 105's patented Fiberglas braid prevents total cut-thru and reduces the 
danyer of shorting out Important as it is, Ul approy il only one advantage 
of BH Vinyl-Sil 10 Another ts its 8.000 volt maumamn short-time dielectru 
breakdown, and here are six more 
~ heat-aging resistance 
- Now resistance 
, hemical and oil resistance 
A abrasion resistance 
. * a 


low temperature Hexibility (1 
i no upillary 


ninus 45 ce 


ittraction to water 


BH Vinyl-Sil 105 1s 


ivatlable in all color: 


i 5 on ~ if ) lengths 

‘ . or in cut lengths on special order in all NEMA standard sizes. To distin 
guish it, the product name 1s printed directly on the sleeving. Data sheets and 
SAT pyle re avatlabl REI Send for some today and mak¢ qur own test 
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featured are the establishment of 
design criteria through miss-testing 
programs; causes of relay faults in 
low-level circuits; shock; and vibra- 


tion. (220) 


Arc Suppression with Semiconductor 
Devices, June 1956, 8 pages. Tab- 
ular and graph data with design 
procedures in the application of 
germanium or selenium rectifiers 
in are suppression (contact protec- 





It is not our intention to insult your fine sense of =a ic 
critical judgment by flamboyant rhetoric ae ' — 
designed to distract your penetrating appraisal of ne Sen Eases Ruan. 


June 1956, 20 pages. The latest 


FA CIANMINA RESTIPOTS Bee 


Tool Builders Association on March 


However we do invite your kind attention to 1, 1956, are reprinted in full. (219) 
the meritorious qualities harbored within the 

protective instrument cases pictured below. Corona Properties of Insulating Mate- 

rials, June 1956, 12 pages. Test 

It is indeed through results are given and _ interpreted 


as derived from an exhaustive pro- 

- sae ° °° ‘h 26 terials were 
Cha 0 > d « z | b | gram in which 26 materia 

aS ows cgul acy an dl L L\adt ity Gil) investigated for their corona proper 

- ties. Corona tests were related to 

that the true qualities of Giannini precision rectilinear ee = oe sag ses Pe 

the materials; relative humidity 

ytentiometers are meaningfu é ~ne : “ihe Te : 

PS B lly apprehended and water immersion conditions, 

60-cycle and high-frequency con 

ditions, among others. Included in 

this reprint is a report, “Plastics 

Arc-Quenchers for Small Circuit 

Breakers,” describing a chemical 

means for are interruption. (217) 





Statistical Approach to R & D Testing, 
May 1956, 8 pages. Discussion of 





862084 Spring the role that statistical analysis can 


Return Shatt play in reducing cost and saving 
time in solving engineering prob 
lems in research and development. 
A typical research problem is de 
scribed and its solution explained 


(216) 





8620AA Threaded Shaft 


Selenium Rectifiers for High Tempera- 
tures, May 1956, 8 pages. Review 
of work done at Battelle for the 
Signal ( orps to determine deterior 


8620FA Straight Shaft 


#6125 Short Stroke 
Spring Return Shaft ation factors at elevated tempera 


ture for both conventional and 
high-temperature rectifiers that also 
served as basis of proposed MIL de- 
rating curves. (215) 





Resistance Ranges — from 80 ohms to 75000 ohms 
per inch of stroke 

Linearity — better than +0.5% of total resistance 

Resolution — as high as 0.001 inch 

Shaft Displacement — from 0.1 inch to 5.0 inches 


Evaluating Motor Noise, May 1956 
12 pages. Octave-band analysis ex 
plained to aid heavy equipment 


For full details write for manufacturers in heading off cus 
Bulletins 8620 and 86125 tomer « omplaints of noisy operation, 
where primary noise source 1S an 

induction motor (214) 

ELECTROMECHANICAL DIVISION Zine Die Castings, April 1956, 12 


pages. Physical properties of three 
metals compared, design data pre- 
G. M. GIANNINI & CO., INC. * 918 E. GREEN STREET » PASADENA, CALIF. sented, case histories in business 
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MOLDED nracicinr 2 ‘erent: Produc 
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"New from carriage to keyboard, and years 
ahead in results, performance, design," is how 
IBM describes its new electric typewriter. And 
as with any leader in manufacturing, “new in 
design" at IBM means best in manufacturing 


methods. That's why this electric marvel is 
housed in die castings. Note how only four 
strong, thin-walled, large aluminum sections are 
used to completely enclose the complex machin- 
ery in a handsome example of modern styling. 
Note particularly the accurately-fitting sections 
and keyboard, and gracefully-rounded con- 
tours, always a delight to the eye, but often a 
manufacturing headache. 


Not so, however when you use Mt. Vernon 
die casting — the modern, high-speed, low cost 
production method that produces the most in- 
tricate parts, frequently so flawlessly perfect 
that only a final painting step is required before 


» up in Die Castings 


Aiea 


assembly. Best of all is the complete service 
available from Mt. Vernon's coordinated de- 
signing, die-making, casting, and machining 
facilities, all under one roof, which can supply 
die cast zinc and aluminum parts ready for use; 
reducing need for machining and finishing. 


A switch to die casting or to a complete die 
casting service like ours, may be your next 
step. Let's discuss it. 


Tn eee Ta 
ree Te 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD CONNECTICUT 





SALES REPRESENTATIVES 


Mr. Grant Eller Mr. William Savers Mr. Jerome J. Theobald 
6 East 194th St., Cleveland, Ohio 101 Briarcliff Road, Rochester, N. Y 9 East Genesee St., Skaneateles, N. Y. 
Mr. David King Mr. Arthur Diamond, Tools Incorporated Mr. George E. Hahi 
230 Grant Boulevard, Syracuse, N. Y. 86 Bethlehem Pike, Philadelphia, Pa 39 South Munn Ave., East Orange, N. J. 
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MOLDED precision 
costs you LESS! 


WHY WASTE COSTLY MAN- 
HOURS MACHINING METAL 
OR PLASTIC TO CLOSE 
TOLERANCES? 


At a fraction of the cost you can 
buy your part MOLDED of plastic 
to the same exacting requirements. 


For example, examine this en- 
larged photo and consider the 
tolerances required in this one 
piece, 34” long. 


The machining for such a part is 
done just once — by craftsmen in 
precision machining and mold de- 
sign. From this mold, your parts 
are turned out in quantity —a hun- 
dred, thousand, a million — using 
the plastic best suited to your use. 
The first and the last pieces of any 
run will have the same quality as 
the most accurately machined part. 


Write for more information; 
if you have a problem in the 
production of parts, send us 
all information necessary for 
a complete quotation, 






Mp\ 


















THICKNESS 


+ .001 
— .000 
HEIGHT 
+ .001 
DIAMETER — .000 


+ .000 
— .001 













ELIMINATE 
Redrilling or Retapping after 


Spraying, dipping, plating or 
anodizing. 


PUT IN A POLY-PLUG 


After processing, plugs are pulled from 
holes leaving them clean and ready for 
assembly 

Poly-Plugs are pliable plastic, self 
threading, low cost and may be reused 
as many as 20 times 

Sized for standard taps. Write for litera 
ture and somple 


) PLASTIC MOLDED PARTS, INC. 


Affiliate of Mason, Shaver & Rhoades, Inc 
R.D. 5, Lincoln Hwy, West, 
4 Irwin (Pittsburgh District), Pa. 


machine and electronic product 


field. (213) 
Simplification of Control Circuits, 
April 1956, 8 pages. Reliability 


problems dealt with in five examples 
taken from diverse fields involving 
complex relay circuits. (211) 


Dielectric Properties of Casting Resins, 


April 1956, 8 pages. Tabular and 
graph data on effects of high humid 
ity on dielectric properties of epoxy 
and polyester compounds are pre 
sented in a Naval Material Labo- 


ratory report. (212) 


Special Purpose New Plastics, March 


1956, 16 pages. Properties and ap- 
plications of molding compounds, 
moldable sheet, elastomeric com 
pounds, specially developed to meet 
severe performance requirements 
the diallyl phthalate 
epoxy-molding compounds 
arc-resistant glass-filled 


silicone 


Included are 
resins 
phenolics, 
phenolics glass silicones 
bearing alloys, conductive plastics 


(207) 


Components for Transistor Circuits, 


Review of 
devel 


March 1956, 12 pages. 
representative components 
oped under the cognizance of the 
Signal Corps Engineering Laborato- 
ries especially for use in transistor 
circuits for 


military applications. 


(208) 


Precision Potentiometers—Characteris- 


tics and Limitations, January 1956 
12 pages. Review of various types 
defini 


(204) 


of precision potentiometers 


tions and terminology. 


Multiple Reprints 


Multiple Reprints (reprints or com 


pendiums into which are combined 
several se parate arti les on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing Orders must be accompanied 
by remittances. Large quantities, 
Address: Exec 
rnicaL, MANUFACTURING, 1250 Sixth 


Avenue, New York 20, N. ¥ 


spec ial quotations 


Electrical Insulation and Dielectrics 


1955. (Problems-Materials-Applica- 


tions) 136 pages. A compilation ot 
the most mnportant artic les selected 
from recent issues of ELECTRICAL 
MIANUPFAS rURING 


vides the 


This volume pro 
engineer not only with 
significant but with current design 
helpful 


t pox 


literature Artic les cove 


casting resins, radiation ef 


fects on dielectrics, fluorocarbon 


results of special evaluation pi 


grams, among other subjects. $3.00 


Printed Circuits, 72 pages. New mu 


issued May 1956 


pe rsedes earlie r reprint under 


tiple reprint 
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The Seven Musts of 
Electrical Contact 
Design: 


Electrical contacts, whatever their application, must be well- 
engineered to insure maximum performance at minimum cost. 


To achieve this, the design engineer must first consider what is 
expected of the electrical contacts in his device. In general 
they must: 


1. CONDUCT MAXIMUM CURRENT. Contact mass, 
contact surface area and contact backing must be of 
ample size to conduct current, including peak current, 
to which they will be subjected. 

2. DISSIPATE MAXIMUM HEAT. Inadequate removal 
of heat greatly increases the electrical resistance, and 
this, in turn, generates more heat which impairs the 
current carrying ability. 


3. REMAIN SUFFICIENTLY CLEAN so that uniform 
contact surface resistance will be maintained. Surfaces 
can be kept smooth and clean by a mechanical rubbing 
or wiping action or by use of correct contact materials. 


4. RESIST STICKING OR WELDING, The mechanism 
should open contacts as rapidly as possible and with 
enough force so they will open even under tendencies 
to stick or weld. Contact materials which minimize 
sticking are available. 

5. RESIST CORROSION in any atmosphere to which 
they normally may be subjected. 


6. WITHSTAND MECHANICAL WEAR. The contacts 
must be sufficiently hard and durable to withstand even 
the mechanical wear caused by a rubbing, wiping or 
hammering action. 

7. WITHSTAND ARC EROSION, While are erosion can- 
not always be completely eliminated, it can be retarded 
by use of correct contact materials and also by proper 
modifications in the electrical and mechanical design 
of the device. 


Electrical contacts must and can be economical! In almost all 





ap jlications, if early consideration is given to the wide range 
For more complete information, both on apt y « ; o 
nates catia en een anaes of standard types, sizes, facing and backing materials which 


construction, write for this booklet, can be produced economically, special designing and tooling 
can be avoided, 
FANSTEEL METALLURGICAL . VE — , ?woEr , 
coaporation CHECK WITH FANSTEEL—Whether your contact require- 
NORTH CHICAGO, ILLINOIS, U.S.A. ments are simple or complex, Fansteel can meet them with 


intelligence, economy and satisfaction. 
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FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 





title. Subjects covered in the 11 as 
ticles taken from outstanding arti 
cles appearing in 1954, 1955 and 
1956 include printed circuit tech 
niques, artwork procedures, auto 
matic assembly of components on 
printed circuit boards, manufacture 
of printed resistors and capacitors. 
and selection of components for 


printed circuits use. $2.50 


Practical Circuits for Grid Control of 
Thyratrons, 52 pages. A collection 
of five articles by P. H. Chin and E 
E. Moyer, appearing January to 
May 1956, summarizing all that is 
known about thyratron grid-control 
circuits. Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements; 
phase-shifted a-c signals as the con 
trol variable; a-c plus d-c control 
the two-vector method; effects of 
load-circuit parameters on thyratron 
performance; peaking transformers 
and the application of interphase 
transformer windings to multiple 
rectifier systems. $2.00 


Servo Series, 48 pages. A collection of 

five articles by servo engineer 

We teacher Ira Ritow, appearing Feb 
ih a Cc ih Ss pri rm g Cc o sts ruary to June 1956, summarizing 

the fundamentals of servomecha 

nism design. The series is intended 


More a and Why? for the non-servo engineer and 


avoids almost totally the use of 
complex math and obscure termi 
nology. Yet, the series is complete 
@ These springs look identical—and one will work enough to permit the reader to de 
sign and analyze a simple servo 
Coverage includes how and why 
spring was the product of time consuming engineering servos work; servo terms and spec 


as well as the other, yet one costs more. The higher cost 


. ifications; selection of components 
effort, plus a demand for unnecessary close tolerances 
. linear and non-linear servo design 


and secondary production operations. The other was linear analysis; impact-momentum 


the simpler, low cost result of Lewis engineering expe- analysis; and the phase-plane meth 


: : od of servo analysis. $1.50 
rience and production know-how. 


Multiple Reprints at Quantity Prices 
Since handling expenses is a signifi 
you get when you make Lewis your source for springs. cant cost element in the distribution 


Lewis engineering experience is one of many “extras” 


REISS the One caer ee cae ae of these Multiple Reprints, grouping 
Whether it’s help in spring design, packaging springs for of orders make possible substantial 


efficient assembly line handling, or simply a case of get- savings in cost per copy. For singlk 


ting top quality springs at competitive prices—call on shipments to one address, on orders 
accompanied by remittance, the fol 


Lewis . lowing prices per copy apply 
Quantity 
Title 5 25 
LEWIS SPRING & MANUFACTURING COMPANY Slosteh . Insulation and 
2646 W. North Avenue, Chicago 47, Illinois Dielectrics—1955 1.85 


Servo System Design 1.00 


Printed Circuits 1.35 

o rs@seh13$ to me Thyratrons OD 1.10 
5 - & i my G 4 Prices given above include shipping 

charges. Make checks payable to The 


. Gage Publishing Company, 1250 Sixth 
The finest light springs and wiretorms of every type and material Ave., New York 20, N.Y, 
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New Westinghouse 


EPOXY INSULATION 


eliminates voids, gives high 


dielectric strength and low power factor 


Westinghouse semicured, epoxy-resin-treated glass tape is dry and flexible, MAIL THIS COUPON... TODAY 


extremely easy to apply in insulation systems, whether used as tape 
7 y * apply J st ised as tape or Westinghouse Electric Corporation, 


layer insulation. It combines the advantages of epoxy resin and woven Micarte Division. Trafford. Pa: 


glass fabric. Properly applied, it eliminates voids, giving high dielectric 


Please send me more information 
strength, low power factor, and good solvent and moisture resistance. 
pest i , 3 , on epoxy insulation. 
rhis insulation is recommended for applications in the class ‘‘B’’ tem 
perature range where bonding between adjacent layers is achieved by the 
. Name 
use of heat or heat and pressure, such as an inner layer or outer wrap 


of coils for transformers, rotating equipment, or cable conductors. Company 


Westinghouse semicured epoxy insulation is supplied in tape form 
or in widths up to 38”. For application information and technical data, 
mail the coupon at right. J-06632 City 


Address 


WAT CH WESTINGHOUSE COVER THE PRESIDENTIAL CAMPAIGN ON C&S TELEVIGION ANDO AADIOI 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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CUT 
FASTENING 
CosTs! 


Milford Rivets 


Semi-tubular, full-tubu- 
lar, split. All Milford 


Rivets are cold-formed 


from a wide variety of 


metals and alloys. a 4 


Here's A Team 
That Does It For You= 
Milford Tubular Rivets 
& Rivet-Setting 


Machines! 


Milford 
Rivet-Setting M achines 


A complete line of pre- 
cision, high-speed Mil- 
ford Rivet-Setting Ma- 
chines for automatic as- 


sembly of your products 


Whatever your needs . . . tubular rivets; rivet-setting 
machines, special cold-formed fasteners or parts . 
Milford's five manufacturing plants give you unmatched 
service. To pare your fastening costs, to increase pro- 
duction—get in touch with Milford! 


“MILFORD 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK CALIF, 


Finishing Systems 
for Aluminum 


(Continued from page 155) 


Generally, alloys 1100, 3003, 5052, 
and 6061 show better paint adhesion 
than such alloys as 2024 and 7075 
Alelad 2024 responds the same as 
1100 alloy. 

Methods for treating aluminum 
surfaces for painting are generally 
divided into three classes: Mechan 
ical, solvent and chemical or electro 
‘ hemi al, 

Mechanical methods involve the 
use of procedures that roughen the 
surface by sandblasting, scratch 
brushing or hand sanding. Surface 
roughening is ordinarily not required 
to secure good paint adhesion but is 
used for special conditions of service 
If such procedures are employed, it 
is necessary to first remove all grease 
and dirt. 

Solvent cleaning methods in 
clude vapor degreasing, solvent im 
mersion or hand cleaning with high 
flash point petroleum solvents. Care 
must be taken that no residual films 
remain on the surface. Heating the 
surface after cleaning will remove 
these films. For severe service con- 
ditions, other supplementary chemi- 
cal or electrochemical treatments 
should be employed. 

Inhibited alkaline cleaners may be 
used to remove limited amounts of 
grease from the surface, provided 
that after rinsing, the surface is 
dipped in a dilute acid solution. So 
lutions of chromic or phosphori 
acids are commonly employed for 
this purpose. 

Water solutions of phosphoric acid 
with additions of alcohol organk 
solvents, wetting agents or emulsify- 
ing agents also are used with excellent 
results. These solutions may be ap 
plied by brushing, swabbing or tank 
immersion. After thorough rinsing, 
the surface should be dried and 
painted as soon as possible to avoid 
contamination 

lor severe service conditions, the 
chemical or electrochemical treatments 
that form an oxide coating provide 
the best surface preparation for paint- 
ing These processes include the 
Alrok, Alumilite and chromic acid 
anodic treatments. Other proprietary 
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This w 1T ! 
ONE POINT of CONTROL 
for ANY APPLICATION 


SAVES APPARATUS 
AND SPACE 
PROVIDES 


SIMPLIFIED CONTROI 


COMPARE COMPARE 
A 2-SPEED REVERSING LATHE A DRY CLEANING MACHINE 
OPERATIONS 


involving spindle motor, coolant motor, brake 
and a “Safe” position. 


COMPARE 
AN AUTOMATIC BAKELITE PRESS 
OPERATIONS 


involving a choice of jogging for each separate 
function or completely automatic cycling 


“PPS” — “pps” : “pps” 
6 Magnetic: Unit 6 Magnetic. Unit 
6 Magnetic Units 1 Magnetic Unit os 3 Magnetic Units agnetic Units 2 Magnetic Units 


1 Timer 1 Timer 1 Timer 1 Timer 
7 Push Buttons 1 “PPS” Switch 
14 Push Buttons 1 “PPS” Switch 9 Push Buttons 1 “PPS” Switch 


11 UNITS... SAVED 16 UNITS... SAVED 12 UNITS... SAVED 


OPERATIONS 
involving fan, pump, washing and extractor 
motors and “Automatic” and “Off” positions 


THE SIMPLE ANSWER TO YOUR COMPLEX CONTROL PROBLEMS 


REDUCES CONTROLS REQUIRED @ SAVES SPACE and WEIGHT @ IMPROVES LAYOUT and APPEAR- 
ANCE e ADDS FLEXIBILITY, VERSATILITY @ PROVIDES MAXIMUM SPEED, EASE and SIMPLICITY of 
OPERATION @ FOOLPROOF, PROTECTS OPERATOR and EQUIPMENT @ ASSURES PEAK PERFORMANCE 


TURN THE PAGE FOR AN ELECTRICAL DESCRIPTION and OPERATIONAL FEATURES 





TAILORED 


ro rour EXACT weeps 


— THE ARROW-HART “PPS” SWITCH IS 
CUSTOM BUILT TO YOUR SPECIFICA- 
TIONS FROM STANDARD COMPONENTS 


What the "PPS ” devs 


e A SINGLE “PPS” UNIT PROVIDES SINGLE-POINT CONTROL . 


involvin »racticall an desired circuit arrangement 
9 F y y g 


e THE “PPS” REDUCES THE NUMBER OF CONTROLS REQUIRED 


because it is the ONLY pilot device required for practically all 


installations 


because the “PPS” makes a single MAGNETIC control (starter, 


contactor etc.) do the work of many 


hh 
Hore ial 
A-B-C 
PUSH and TURN TO SELECT The operator must first push the 
handle opening all circuits and disconnecting all controls. The 
handle can then be turned to any desired position; this selects the 
correct circuits for the required function Any number of unwanted, 


intermediate functions can be passed without energizing their 


circuits 


PULL TO START With the handle in the desired position, the 


handle is pulled to start the operation the same as actuating a 
conventional ‘Start’ button 


PUSH TO STOP Pushing the handle immediately stops the 
operation. PPS” single-point control is safer in emergencies because 
there is never a delay to find the right button 


Tested , Accepted ...and Acclaimed 


Leading manufacturers and designers of new equipment, 
plant engineers and maintenance men, and operators 
everywhere who have worked with and know the “PPS” 
are universally sold on its benefits. Although it is revolu- 
tionary and relatively new, the “PPS” has been thor- 
oughly tested on innumerable installations and found 


OUTSTANDING 


iT WILL PAY YOU TO KNOW MORE 
ABOUT THE ARROW-HART “PPS SWITCH 


This new concept in motor control can help solve your 
present tough control problems . . . and help you build 
peak performance into your new designs. Use the coupon, 
attached for your convenience, to send for completely 
descriptive literature including a sample Target Sheet 
for plotting your circuit requirements. 


industrial Control Division 


) THE ARROW-HART & HEGEMAN ELECTRIC CO. 


, 103 Hawthorn Street, Hartford 6, Conn 


Please send me complete information about the Push Pull Selector Switch 


Also the A-H Design Story folder featuring Type “RA” Magnetic Motor 


Controls 
NAME 

cO. NAME 
POSITION 
ADDRESS 
ciry 


STANDARD CONSTRUCTION 
WITH CAST LEVER HANDLE 
ILLUSTRATED 


Standard Construction or Oil and Weather- 
proof Models are available with a choice 
of 4 different Handle Types. 


How the "PPS ” works 


To explain the action of the “PPS”, let us look at an example; 
the simplest possible is the standard reversing of a motor. This 
example will show how the required number of magnetic units 
is reduced and how single-point control will serve for any 
number of operations 

While your own actual control application may be more complex 
than this example, it will simply entail using enough additional 
circuits to accomplish the required combinations of load and 


control hook-up 
t' w2e53 


dae 


CONVENTIONAL 
CIRCUIT This 


diagram shows the 
familiar type of re 
versing circuit. 3 
push buttons and 2 
magnetic units are 
required 


~—+ 


+ 


“PPS’’ CIRCUIT 

Here the Rotat 
ing Cam Sections of 
the “PPS” select the 
circuit, and the Mo 
mentary Contact Sec 
tions operate the 
motor as desired 
The diagram also 
shows the symbol 
used for “Stop” by 
pushing and ‘Start’ 
by pulling. Only 1 
magnetic unit and 1 FR i+ 


pilot device, (the s a 
PPS"), rh ” 3 {M) pay 


E/, Br Es 


are required, 


STOP START 


THE “TARGET SHEET” .. . shown here in abbreviated form, 


is the means by which your control requirements are translated 
into a diagram for the construction and wiring of a “PPS” Switch. 
A wiring diagram strip shield is visible from the top of every 
switch you buy indicating the terminals and all internal and 
external connections on the “PPS”. 


- | }A|s ’ 
ame | fT 


INTACT 


} 
| 
ROTATING } 


Printed in U.S.A 


ARROW - HART 


INDUSTRIAL CONTROL DIVISION 





treatments, such as Alodine, Iridite, 
Lyfanite and Bonderite, are also ef- 
fective. Several different primers may 
be used on aluminum surfaces, de- 
pending upon the service conditions. 
Under some conditions the primer 
must have a combination of good ad 
hesion and corrosion inhibiting prop- 
erties: in other cases. good adhesion 
is the prime requisite. 

On prefinished aluminum sheet or 
strip, primers formulated with vinyl 
resin or alkyd oil modified coatings 
are used, These proc esses require 
good adhesion in combination with 
flexibility to withstand severe forming 
operations, 

On surtaces exposed to corrosive 
conditions, primers containing zinc, 
strontium or calcium chromate are 
used. These primers are alkyd or 
phenolic resin base or mixtures of 
both. Lead pigmented primers should 
not he used on aluminum because of 
the danger of galvanic corrosion. 

The recently introduced “wash 
coat primer” system is generally 
recommended for priming assembled 
parts where there is danger of acid 
entrapment in crevices. 

One precaution must be observed 
in the choice of finishing systems em 
ploying high temperature bakes (over 
300 FF) on heat treatable alloys such 
as 2017 or 2024, Heating to these 
temperatures causes metallurgical 
results in lowered mechanical proper 


ties and resistance to corrosion 


Porcelain Enamel Finishes 


Porcelain enamel coatings can be 
applied to aluminum alloys. Recent 
developments in low-melting-point vit- 
reous enamels have resulted in coat- 
ings with superior impact and flex 
resistance, and good resistance to 
thermal shock. Enameled aluminum 
can be cut and mildly formed after 
firing. Since porcelain enamels are 
fused in a temperature range of 950- 
1000 F, care must be taken in the 
selection of alloy, gage and temper to 
minimize such effects; otherwise, ex- 
cessive distortion and softening of 
the base metal will occur. These new 
ceramic coatings are resistant to mild 
acids and available in a range of 
colors. Although present applications 
are confined mostly to architectural 
types, recent developments indicate 
this finishing system may prove sue 
cessful in protection of aluminum in 
applications involving exposure to 
elevated temperatures or unusual cor 


rosion ¢ onditions 


Ng Speciation 0) BETTER PERFORMANCE! 

\ Y PRECISION | 

ox, ALLOYS 
vy, 


THE WBD CHEMIST — 


A KEY MAN IN 
ELECTRONICS 


—_ 


. 


. 


se 


or 
rt A 


» 4 
Wilbur B. Driver 


RESISTANCE ALLOYS 


illoys for 


Progress Plu! Producing precision resistance 


electronics goes far beyond melting and drawing 


technique Of even greater umportance | 


quantitative analysis of the metal. All Wilbur B 


Driver resistance alloys are ubjected to thorough 


analysis. Thirty-five years experience plu 


ultra-modern production and laboratory facilitie 


issure quality that exceeds specifications. Wheneve 
you see the WBD label, you can 


I 
| 
OOK LO! 


Wilbur B. Driver Co. 


NEWARK 4, NEW JERSEY 
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thinking 
of resistors? 


think of 


SPEER 


and send for this valuable 
catalog ! 


It will give you helpful information 
about the comple te line of Speer 
Resistor Product 


pecifications 
characteristic: 


and applications: 


’ 


* Fixed Composition Resistors 
* Phenolic Coil Forms 


* tron Coil Forms 


Write for your copy today 


Other Speer Products 
for the Electronics Industry 


anodes « contacts e fixed carbon resistors 
coil forms « discs « brushes « battery 
carbon e graphite plates and rods 


also R. F. coils « fixed composition capac 
itors @ chokes made by Jeffers Electronics 


SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 


Bradford, Pennsylvania 


Send me the Speer Resistor Catalog 
Name 

Tithe 

Company 

Addres 


City 


Association Activity 


Automation and Transistors on Radio 
Meeting Agenda 


Semiconductor applications, automatic 
control, and television receiver develop 
ments are among the topics to be dis 
ussed at the annual Radio Fall Meet 
ing, to be held Oct. 15-17, at the Hotel 
Syracuse aE, 

The Radio Fall Meeting is sponsored 
annually by the RETMA Engineering 


Department in 


Syracuse, 


cooperation with the 
Professional Groups 
IRk 

\ highlight of the event will be the 
Radio Fall Meeting dinner, October 18, 
during which RETMA President W. R. 
(,. Baker will be the featured speaker 

At a session arranged by the RETMA 


Committee on Automation such papers 


Committee of the 


will be presented is 
Method of Etching 
Boards,” by E. F. Altens, Phileo Corp.; 
‘Basic Considerations in Foil Trans 
former Production,” by W. A. Brack- 
man, R. Levinsohn, and D. McCarthy, 
American Machine and Foundry Co.; 
“Automatic Manufacture of a Small 
Choke Coil,” by D. H. Esperson 
General Electric Co 

Other 


Pele Vision 


“High Production 
Printed Wiring 


Sessions will be devoted to 


Receivers; Semiconductor 
Applications and Reliability; Electron 
Devices; and other topics of current 
ngineering importance 


Feature of the meeting will be a 
session with the Syracuse IRE Section 
devoted to the Management of Military 
Engineering Programs 


No advan © re 


but registration is 


eistration is required, 
necessary for ad 
mission to morning and afternoon tech 


nical session registration fee is $3 


NEMA Releases Plans for November 
Annual Meeting in Atlantic City 


Plans for the annual convention of the 
National Electrical Manufacturers As 
sociation, which opens Nov. 12 at the 
Hotel, Atlantic City, N. J., 
will follow the policy established last 
year of providing a program of interest 
to representatives of all NEMA member 
companies whether or not their product 
section meetings coincide with the con 


NEMA. conventions 


were a series of 


lraymore 


vention. Formerly 


usually concurrent 


sessions of product groups with repre 


sentatives attending generally only if 


their particular groups were meeting 
period ‘I his 


designed to be 


during the convention 
years convention 1s 
broad enough in scope and interest to 


attract a larger cross-section of electri- 


More than 600 ex- 
electrical 


cal manufacturers 
ecutives ol manutlacturing 
companies are expected to attend the 
convention, which will hold its general 
membership luncheon on Tuesday noon, 


November 13 


Vacuum Metals Symposium Scheduled 
For Investment Casting Meeting 


In addition to its regular three-day 
Investment Casting Insti- 
tute at its fourth annual meeting, 
November 13-15, at the Sheraton Cad- 
illac Hotel, Detroit, will hold a special 


Vacuum Metals Symposium 


program, the 


[he Institute has invited some of the 
nation’s top authorities on vacuum melt 
ing to participate in the Symposium in 
an effort to evaluate the practi: al ad 
vantages of vacuum melting in invest 
ment casting. Chairman of the Sympos 
ium is Dr. Jack Keverian 
Electric Co. Talks will be given on: 
“Vacuum Melting—Past and Future,” 
by Dr. N. J Massachusetts 
Institute of Technology; “Influence of 
Vacuum Melting on Properties of Vari- 
ous Materials.” by Dr R. K Me- 
Kechnie, Research Laboratory, General 
Electric Co.; and 
Various Vacuum Equipment and Opera 


Moore ° 


(General 


(,rant, 


“Comparison of 


tional Technology,” by J. H 
Vacuum Metals Corp 

In addition the following subjects 
“The Use of Molding 
Materials and Refractories for Vacuum 
Casting,” by H. O. MacIntyre, Battelle 
Memorial Institute; “The Economics 
of Vacuum Melting and Casting,” by 
Dr. F. N. 


Co.: and 


will be disc ussed 


Darmara, Utica Drop Forge 
“Summary The Case for 
Melting,” by Dr. 
Massachusetts 


Vacuum Howard 


Taylor, Institute of 
lechnology. 

This special symposium is open to 
anyone interested in vacuum melting 
\ registration fee of $25 is required, 
Information may be obtained from the 
Investment Institute, 27 East 


Monroe Illinois 


The regular program of the ICI meet 


Casting 


( hic ago ) 


ing is open to members only 


RETMA Plans Computer Activities 


Computer manutacturers are making 
extensive plans to actively 


in the 


participate 
Radio-Electronics-Television 
Manufacturers Association through the 
newly formed Computing and Data 
Processing Systems Section of the As- 
sociation’s Technical Products Division. 

‘T he new 


section 1s being activated 


under the guidance of W. J. Morlock, 
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Overloaded electric motors, too, soon get over 


heated and quit. Production stops. Money flies 


’ ‘ out the window. 

But today manufacturers are preventing 
damage to motors from sudden overloads and 
frequent reversals, as well as from water, ozone, 

a * 


corrosive atmospheres, and hot locations, by 


using | NION CARBIDE Silicones in the insulation 

Not only does “Class H™ insulation let a given 
motor operate safely under greater loads, but it 
also permits the use of a smaller 


work. The 


formers and solenoids. 


motor to do 


equivalent same applies to. trans- 


A motor rewind job with 


- SILICONES DIVISION 


l NION CARBIDE 


IVD CARBON CORPORATION 
EAST 42ND STREET UCC YEW YORK 1 N.Y 


In Canada: Linde Air Products Company, Division of Union Carbide ¢ 


The ters lL nion Carbide » trade mark of Lion Carbide and Carbon Cx 


READER INOUIRY SERVICE CARDS, PRECEDING BACK COVE! 





rpe 


Wwe 
x sm 
Bn Fh . 


Overloads Get You Nowhere... / AST! 


LNION CARBIDE Silicones can make a motor last 


from ten to 100 times longer than before. 


This is just one of the new, money-saving ap 


plications of UNION CARBIDE Silicones. They are 


proving their leadership as well for water repel 


lents: intermediates: as release agents for rubber, 


plastic s, shell molding: 


and for silicone rubber 
products of phenomenal heat- and cold-resistance 


Phese and other uses can be yours. along with 


the combined « Xperience of UNION CARBIDE and 


its various Divisions that can be drawn upon to 


Why not call in 


help you apply them correctly 


a UCC Silicone ¢ xpert today! 


Silicones Division Dept s.10 


snada Limited 


I ‘ ‘ we ’ a ( anne ( onrosatTio 
t 42nd Street, New York 17, N.Y 
' 
‘ 
( 
7 
4d 
tor Z 
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“An 9 


ANYWHERE? 


“To Expaud Your 


AAC Product Sates! 





STANDARD and HEAVY Duty & 


B for inven 9 D.C. 10 A C Sy ot 
Designed for operating A. C. Rad 
4 Telev ets, A fiers, Addres 






f \' ; 559090 \ ae a 
— Vv 
<0) —Y as 


: 


ana 
| 


"A" Battery Biminetors, 
DC-AC Inverters, Avte 
Redie Vibrators 


\ NEW LITERATURE 


See your jobber or write factory 


AMERICAN TELEVISION & Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U.5. A 
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Oct. 3-5 fift Annual Meeting; 





I he Standard engineers society 


Willard Hotel, Washington, D. ¢ 








Oct. 4-5 Iwelftl Annual Conven 
thon The Magnesium Association 
The Drake Hotel, Chicago 








Oct. 8-10 Annual Meeting of the 
(Conference on Electrical Insulation 
National 






ponsored b Academy of 





cence National Research Council, 


Electric Research Labora 


tory Schenectady N y 





(,enera 






Oct. 8-12 Fall Technical Meeting; 
Welding society Hotel 
Cleveland, Cleveland, Ohio 






Arne rican 





Oct. 8-12  Thirty-kighth National 
Metal Exposition and Congress; 
American Society for Metals, Publi 
kxposition Hall and 
Cleveland, Ohio 







Auditorium 







Oct. 8-12 


Convention 


Kightieth Semiannual 
Society of Motion Pic 
ture and Television Engineers Hotel 


Amba dor Lo Angeles Cali 









fornia 
Oct. 15-17—Annual RKadio Fall 
Meeting Radio-Klectronics- Televi 





ion Manufacturers Association, Ho 


Syracise nN. 





! 
tel Syracuse 






Oct. 15-19 Fall General Meeting 
American Institute of Electrical En 
ginee! Morrison Hotel, Chicago 








Oct. 18-19 


on Industrial 


National 
H 


(_onterence 





vdraulics Armour 





veneral manager of Technical Products 


General Electric Co., and 
RETMA 

until the 
chairman. A 


Department 
chairman of the Technical 


Products Division appoint 


ment of a permanent 
pecial subcommittee of the new Section 
recently met to define a proposed scope 
and function of the group. Consisting of 
both RETMA members and non-mem 
bers, the subcommittee under the chair 
manship ot J \ (,oet7 ot IBM 
discussed in detail the needs for in 
dustry representation and the ability 


of RETMA to resolve these needs 


Magnesium Association Announces High- 
lights of Upcoming Annual Convention 


Increased applic itions of magnesium in 


electron equipment will hoe one of 


Calendar of Meetings 










Research Foundation of Illinois | 
titute if lechnolo 


Hotel. Chicage 


Shermatr 


Oct. 22-24 1956 AIEE Conference 
on Machine Tools, Hotel Sheraton 


Libson, Cineimnati, Ohio 






Oct. 23 Isocyanate Symposiun 
Society of Plastics Engineers, Inc 
L pper Midwest Section, Curtis Ho 
tel, Minneapolis 


Oct. 24-26 Seventh National Con 
Standards American 
Standards Association, Hotel Roose 
velt, New York 


ference on 


Oct. 25-26 -Second Annual Tech 
nical Meeting: IRI Professional 
Group on Electron Devices, Shore 
ham Hotel, Washington, D. ¢ 








Oct. 29-30 


(oast 


Third 


Conference on 


Annual East 
Aeronautical 
and Navigational Electronics; 
sored by the Baltimore Section of 
the IRE and the IRE Professional 
Group on Aeronautical and Naviga 
tional Electronics, Fifth 
Baltimore 


spon- 


Regiment 
Armory 


Nov. 12-16 -Annual Meeting, Na 
tional Electrical Manufacturers As 


ociation, Traymore Hotel, Atlantic 


City, N. J 


Nov. 26-30 National Exposition of 
Power and Mechanical Engineering; 
American Society of Mechanical En 
vineers, the Coliseum, New York 


Nov. 26-30 Phird International 
\utomation Exposition; New York 
Trade Show Building 00 Eighth 
Ave New York 








the subjects under review at the forth 
coming 12th Annual Convention of The 
Magnesium Association, to be held 
October 4-5 at The Drake, Chicago 
A detailed discussion of the use of die 


east magnesium 


parts in fractional 


horsepower electric 


= heduled 


Scheduled for the afternoon session of 


motors is also 


the first day is a panel presentation on 
“Magnesium Up-To-Date.’ 

\ panel consisting of member com 
panies of the Association will present 
10-minute reviews of various phases of 


magnesium covering; alloy properties 


casting techniques; forming techniques 


utilization of extrusions machining 
and mechanical fasten 


specialists will 


ind pro essing, 


ing Other discuss 
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TO CHANGE THE 


CHANGE THE 





SHARON STEEL CORPORATION 


Sharon, Pennsylvania 


DP te) be tl 


Crhenging the style of your product 
can be as simple as changing the 
steel from which it is made. 

Sharonart, Sharon's original steel 
with the rolled-in design patterns, 
enables metal fabricators to alter the 
appearance of their product without 
redesigning and retooling costs SHARON STEEL CORPORATION 
Select a design from the many al- 
ready available, or originate your ITT ee POO Name 












Please send "SHARONART sur- 


face rolled patterns’ in steel. 































own repetitive pattern and it will 

be rolled right into the surface of DISTRICT SALES OFFICES 

the steel, that can be fabricated CHICAGO, CINCINNATI. CLEVELAND. DAYTON. DETROIT Position 
by the processing methods al GRAND RAPIDS, INDIANAPOLIS, LOS ANGELES. MILWAU- 

ready established in your plant KEE NEW YORK PHILADELPHIA ROCHESTER SAN 


Get the entire story of this new FRANCISCO, SHARON, MONTREAL, QUE., TORONTO ONT Company 


material. Write for your free 
Sharonart booklet today. 








City ‘ Zone State 






here’s engineering data 
on Sprayed Metals 


in electrical and 


electronic equipment 


A Metallized zinc provides 
low-cost, efficient 
shielding for components 
of Dictaphone dictating 
machines 


A Metallized copper on ceramic 


base resistors permits 
soldering of pigtails. Photo 
courtesy Friez Instrument 


Division,Bendix Aviation Corp 


<@ ,” of sprayed lead o 
this cast iron x-ray housing 
protects operator from radiation 
Any thickness can be applied 
Photo courtesy Metal Spraying 
Corp., Milwaukee, Wis 


Modern metallizing—sprayed metal—has found many appli- 
cations in the production of electrical and electronic equip- 
ment. Originally metallizing was used to provide a soldering 
base on non-metallic materials in components such as resis- 
tors, capacitors and meter faces. Today, its use has spread to 
applications in shielding, the production of other types of 
electrically reflective surfaces and in the replacement of wired 
circuit FREE 


We have prepared a bulletin which illustrates and 
describe 1 wide range of these applications. It also 
provides engineering data on bond strength on metal 
lic and non-metallic materials, conductivity chara 
teristic permissible coating thicknesses, circuit tests 
as well as a description of surface preparation and 
spraying methods \ copy of Bulletin 120 Sprayed 


Metal Coatings,” will be sent on request without charge 


Metallizing Engineering Co., Inc. 


Westbury, L. I., N. Y. ¢ Great Britain: Chobham near Woking 
SOC AAAAABAeeeeneaneaaasaaasaaaasanaasasaae 
1113 Prospect Avenue 
Westbury, Long Island, New York 


Please send me Bulletin 120 


NAMI 
rit 
COMPANY 


ADDRESS 











additional topics including welding and 
cutting, as well as finishing and 
Inspection 

The Convention is open to anyone 
having interests in magnesium. No 
registration fee is charged. Full details 
and registration cards may be obtained 
from the executive offices of the As- 
sociation, 122 East 42nd St., New York 
17 


Donald G. Fink to Receive Award from 
Motion Picture and Television Engineers 
Group 


Phe 1956 Journal Award of the Society 
of Motion Picture and Television En- 
gineers has been won by Donald G. 
Fink director of research, Philco 
Corp., Philadelphia. Presentation of 
the award certificate will be made on 
October 9, during the Society’s 80th 
convention at the Los Angeles 
Ambassador 

The award, which is given to “the 
iuthor of the most outstanding paper 
originally published in the Journal of 
the Society during the preceding 
calendar year,” goes to Mr. Fink for 
his paper, “Color Television vs. Color 
Motion Pictures” which appeared in 
the 1955 Journal. 

Mr. Fink, well-known for his books, 
articles and other technical publishing 
ictivities, administers research in the 
field of radio, television and appliances 
for Phileo 


Doehler Award Presented to Austin T. 
Lillegren 


The Annual Doehler Award, coveted 
die casting honor, was made to Austin 
rT. Lillegren, vice president, Madison- 
Kipp Corp., Madison, Wis., at the Ban 
quet highlighting the 29th Annual Meet- 
ing of the American Die Casting 
Institute, held recently in Chicago 


National Power Show Returns to 
New York in November 


lentative plans indicate that exhibitors 
at the forthcoming 22nd National Ex- 
position of Power and Mechanical Engi 
neering, which returns Novy. 26-30 to 
New York at the Coliseum, will dis 
play many improved products and in 
novations in instruments automation 
and testing 

As heretofore, the exposition will be 
held under the auspices of The Amer 
ican Society of Mechanical Engineers 

Attractions of Power Show week in 
New York, aside from the Exposition, 
will include the 76th Annual Meeting 
of the ASME, among other society 
meetings 

Electrical equipment will be strongly 
represented it the shows, not only in 
power units, such as motor drives, but 
by dielectric testing and cable fault lo- 
cating equipment, a-c and d-c con- 


verters, frequency changers and testing 
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“‘double-duty”’ 
thermostat 
controls 
several 
circuits 
with a ; 
single 
dial... 





the Wilcolator Series GA 


COMBINATION THERMOSTAT AND SWITCH 


The special feature of this new thermostat, used for bot! 
heating and cooling applications, is the switch, which is cam 
operated from the dial shaft. This switch makes it possible to 
control more than one circuit with a single dial, and to dis 
connect more than one line when the dial is turned “OFF” 

For instance, Type G1-A (heater load) can control both 
“bake” and “broil” circuits for an electric range, and incor 
porate double pole break in the “OFF” position 


And in an 
air-conditioner, Type G2-A provides for 


“off position’, “fan 
only”, and “fan and cooling” from a single dial shaft. 
Amplitude can be factory adjusted to customer’s specifica 
tions. Contact mechanism is not affected by vibration. For full 
information on the Series GA, contact The Wilcolator Co 
1001 Newark Avenue, Elizabeth, N. J. Canadian plant 
Wilcolator (Canada) Ltd. Mimico, Toronto, Canada 


SPECIFICATIONS: 


Standard temperature range: 40°F Minimum, 550°F Maximum 
Special temperature ranges: to customer's requirements, 


Type G1-A: Contacts open on temperature rise, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Type G2-A: Contacts close on temperature rise 
Contact Rating: |ype G1-A 


40 Amp 
non-inductive load 


125 and 250 volt AC 


Motor Ratings: | ype 2-A 


VOLTS RUNNING CURRENT LOCKED ROTOR 
120 AC 14 AMP 60 AMP 
208 AC 14 AMP 60 AMP 
240 AC 14 AMP 60 AMP 


Both motor and non-inductive ratings Underwriters listed and 
approved 
Mounting: Back of panel or in enclosure 


Terminals: Screw Type, AMP or Arkles. Standard shaft size 
%" flatted to .156”. Length to « 


ustomer’s specifications 


~\Wilcolalor 


COMPANY 
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ERIE 


YOUR SOURCE-FOR HIGHEST QUALITY 


Electro-Wechanical 


ASSEMBLIES 
@ “ELECTRONIC BRAIN" 


“ARMED” 


» | 
| 
ae | 


SRSA RE er 
a0 | 





We have the unique combination of facilities for producing electronic 
components, molded plastic parts, metal stampings and embossed 
wiring boards, for Electronic and Mechanical Custom Assemblies. 

By subcontrac ting certain basic assemblies to ERIE, you, the manu- 
facturers, can devote more of your engineering time to the design of 
new equipments and development of end use systems, and save on 
your final unit costs 

‘Take a close look at your present and future products! Could you 
subcontract part of them to our Electro-Mechanical Division and 
realize a cost advantage? Or could our experience in unitized assemblies 
offer you some of the plus advantages of easier servicing? 

Erie Resistor will welcome the opportunity of ommaiies with you 
in analyzing your equipment to take advantage of our facilities. Write 
for a copy of Bulletin 460. 


aata ERIE ELECTRO-MECHANICAL DIVISION 


ERIE RESISTOR CORPORATION 


DY eure Vi bth tbl flices ERIE, PA, 
ERIE, PA. + LONDON, ENGLAND + TRENTON, ONTARIO 
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equipment, variable speed drives, and 


others 

Among materials to be shown will be 
new varieties of clad steels and many 
new special-purpose alloys, as well a 
self-lubricating bearings and powder 
metal parts 

Additional information may be ob- 
tained from the International Exposi 
tion Co., 480 Lexington Ave., New York 
ey Be @ 


ASM Honors Edgar H. Dix, jr. 


Among distinguished engineers and 
other specialists in metals who will be 
honored by the American Society for 
Metals during the forthcoming 38th 
National Metal Exposition and Con- 
gress, to be held in Cleveland Oct. 8- 
12, is Edgar H. Dix, Jr., assistant di- 
rector of research at the Aluminum 
Company of America’s Aluminum Re 
search Laboratories, Pittsburgh. He will 
be awarded the coveted Albert Sauveur 
Achievement Award for his outstanding 
work in aluminum alloys research 


Acoustical Society Picks 
Dr. Richard K. Cook 


For the 1957-58 term, the Acoustical 
Society of America has elected as presi- 
dent, Dr. Richard K. Cook, Chief of the 
Sound Section of the National Bureau 
of Standards. Well-known for his work 
in the physics of sound, Dr. Cook re 
cently was granted a year’s leave of 
absence from the Bureau to conduct 
research in this field at the Bell Tele 
phone Laboratories. With the Bureau 
since 1935, Dr. Cook received his B.S 
degree in physics in 1931 and his Ph.D 
in 1935 at the University of Ilinois 


Raymond A. Heising Receives IRE 
Founders Award 


Dr. Raymond A. Heising, radio pioneer 
and consulting engineer, will receive 
the coveted Founders Award from the 
Institute of Radio Engineers at the 
Institute’s annual banquet at the Wal- 
dorf-Astoria, New York, on March 20 
1957, during the organization’s na 
tional convention 

Awarded only on special occasions 
to outstanding leaders in radio, the 
Award will be bestowed on Dr. Heising 
“for his leadership in Institute affairs, 
for his contributions to the establish- 
ment of the permanent IRE Head 
quarters, and for originating the 
professional group system.” 

Dr. Heising was associated with 
Western Electric Company and Bell 
Telephone Laboratories from 1914 until 
his retirement in 1953. He played a 
major role in the original development 
of transoceanic and ship-to-shore radio 
telephone systems, conducted and super- 
vised research work on ultra-short 
waves, as well as on electronic devices 


and piezoelectric crystal devices 
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TORRINGTON 


can make your 





small precision metal parts 


4 
on 
5 faster, better and for less ¢ 


than you can make them 
or buy them elsewhere 

















These are typical of parts that Torrington produces daily by ssasse® COMPANY 


the hundreds or millions. If you use similar small precision 
parts, mail the coupon today for the Torrington Small 


* THE T‘ 
Ss pecte t 
. 
Precision Parts condensed catalog. Even better, send a sketch, s 
« 
« 
” 


\RRINGTON 
Di n 





4 t ¢ Torrington Cont . 
ae ision 
Please send the Torrington Small Prec 
ea 
Parts condensed catalog 









blueprint or sample part. We will give you a prompt 


(~ cnc 
quotation which will mean substantial savings to you. =) 


Please have 4 sale 


as 
penn ont Name 
4 90% THE TORRINGTON COMPANY . Title 
FSU": Specialties Division ; * : 
Xa . 101 Field Street, Torrington, Conn. | \ s Company 
G4 Ww \ : s 
es Address taba 
‘ State 
TORRINGTON/(//METAL PARTS | | =... Zoce_—St0is— gee 
Senet . a 7 gussesas 
Makers of Torrington Needle Bearings = * S pusnsnsssssese® 
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THE MILLER COMPANY *« MERIDEN, CONN. 


Hrmtuities Cuilily Jesolo Dronge 
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Miller Phosphor Bronze is consistently 
chosen for the tough jobs—in this in- 
stance a switch part that must withstand 
an estimated 750,000 “‘on and offs” with- 


out fatigue or fracture. 


Miller specializes in the tailor-made 
production of phosphor bronze alloys— 
in strip, coiled and flat lengths—best 
fitted to your needs. At Miller, Phosphor 


Bronze is the main line, not a sideline. 





ROLLING MILL DIVISION 











Manufacturers’ 
Publications 


For these selected publications on ma 
terial component technical data and 
engineering service write direct to the 
manufacturer on compan letterhead 


mentioning ELecrricAL MANUFACTURING 


iS your source 


ELECTRONICS DATA HANDBOOK. 

Collection of the most-often needed 
formulas and data used in electronics 
design engineering, 64-page “Electron 
ics Data Handbook” contains formulas 
required for basic circuit analysis, de 
termination of electron tube character 
istics, resonance calculations and other 
needs. Included are RETMA and mili 
tary specification for resistors and ca 
pacitors; coil winding data; decimal 
equivalents of fractions; logarithms: 
and other reference information Copies 
of the publication may be obtained at 
$5¢ each from Allied Radio Corp., 100 
N. Western Ave., Chicago 80, I] 


MULTIPLIER PHOTOTUBES Opera 
tional theory, applications and specifi- 
cations for standard and special multi 
plier tubes are provided by a 
comprehensive 64-page catalog entitled 
“Multiplier Phototubes.” Illustrations 
graphs, and circuit diagrams point up 
important points in the three-sectional 
catalog with the first section being 
devoted to a technical discussion of 
photo and secondary emissions and 
their effect on design and operation of 
multiplier phototubes. Application data 
are provided in the second section, while 
the third is devoted to specifications and 
other information on available tubes 
and accessories. To obtain copies of 
the catalog write on company letterhead 
to the Industrial Tube Sales Depart 
ment, Allen B. Du Mont Laboratories 
Inc., 2 Main Ave., Passaic, N. J 


ENGINEERING DATA WALL CHART 

Tables on decimal equivalents, tempera 
ture conversion, wire size and current 
ratings are given in tabular form in a 
large wall chart, which also provides 
tables on mechanical and electrical con 
version, ¢ opres may he obtained by writ 
ing on complete letterhead to the Perkin 
Engineering Corp., 345 Kansas St, El 


Segundo, Calif 


the 


New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 
Advertised Products 
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Drafting Department Heads! Now Is the Time to Gear 





Your Department to Meet Growing Production Demands! 








NOW Is the Time to Get Your New, 
Modern Bruning Copyflex Machine! 





’ . The boom in production means more pressure than ever for engineering 
drawings and prints. Right now is the time to replace that old inadequate 
reproduction machine you've been putting up with—now’s the time to 

P ‘ get a modern, efficient Bruning Copyflex 


In just the last year, Bruning has introduced five new, advanced 
machine models, one of which is shown at the left. These machines offer 
you the famous problem-free operation of Copyflex no exhaust vent 
ing, no plumbing or auxiliary equipment, no installation other than an 
electrical connection Phey bring you taster reproduction peed and a 
host of operator conveniences such as fast return of originals, automatic 


separation, front or rear delivery. They are the efficient, economical, 





modern reproduction machines that will help you boost your drafting 


room output, keep costs at a minimur 
Copyflex Model 500—Top mechanical speed re OUP p co , , 
of 40 f.p.m., front or rear delivery, automatic 
separation and stacking, many other features Vow is the time to act. Mail the coupon below You'll he glad you did! 


BONING Charles Bruning Company, Inc., Dept. 103-L 


4700 Montrose Ave., Chicago 41, Illinois 


Please send me inf C opytex proce 
Best Process! Best Machines! 
Best Selection of Materials! Nome 
Company 
pecialists in Copying Sine 





Address 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. City County 


In Canada: Charles Bruning Co (Conede) Lid., 105 Church $s , Teronte I, = 
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Your Book Reviews 


and 


CcOoTOo-COIiL 


Coto-Coils provide long life and ASTM Standards = Copper and Copper 
Alloys, American Society for Testing 
Materials, 1916 Race Street, Phila- 
dependable electric clocks. delphia 3, Pa., 654 pages, $5.75. 


accuracy to some of today’s most 


Save your valuable time by hand- Standards pertaining to copper and 


ing over your coil problems to a copper alloys, which were developed 
by ASTM Committee B-5 on Copper 
and Copper Alloys, Cast and Wrought, 
forty years of “know-how” plus and related standards developed by 
the most modern shop practices Committees B-1 on Wires for Electri- 
cal Conductors and B-2 on Non-Fer- 


rous Metals and Alloys, have been 
coil you need in quantity. compiled into 


specialist—Coto-Coil. With nearly 


we can quickly produce the exact 


one volume. This 
Send details to December, 1955, edition includes in 
their latest form 127 ASTM Standards, 

COTO-COIL CO., Inc. 


110 specifications, 12 test methods, 2 
63 Pavilion Avenue 


Providence 5, Rhode Island 


recommended practices, 2  classifica- 

tions (of copper and copper-base 
illoys), and a definition of terms 

ato! Slo Standards cover copper copper 

S 4 alloy. and copper-covered-steel ele 

- trical conductors; copper and copper 

Coto mae ; Coils alloy plate, sheet, strip, and rolled 

har copper and  copper-alloy rod 

9 bar, and shape and die forgings 


copper and coppel ailov wire copper 


Youn 
ind = copper-allo pipe and tube; 
opper alloy ingot coppel alloy cast 


TY * ve Ings; copper and copper-alloy filler 
ul metal and methods of test for copper 
le ind copper-alloys 


/TERMINAL BLOCKS Reliability Factors for Ground Electronic 
i ree Equipment, Keith Henny. Editor. Me 
inany number Graw-Hill Book Co.. In 30 West 


~ » . 
~ 12 id st New Yo k 1“ N y S/.00 

C~ | of circults without 

i @ 


ccessory hardware This book was prepared by a staff 

i of editors under a contract with the 

lll YZ \ Kome Air Development Center, | > 
ASSEMBLY: ‘Slip-Fit'’ for hand assembly, ‘'Pres-Fit'’ Air Fores with J. J. Maresky 


for permanent mounting to any circuit length; ‘one project’ engineer there. It is aimed 


\ 
ff Complete piece’ factory-assembled. ‘'Pres-Fit'’ blocks for fixed at the interests of the equipment 
production requirements 


designer and covers fundamentals of 
application CONTACTS: Large-capacity tubular contacts for statistical methods electrical and 


multiple wire combinations from #18 thru #4 wire 


t B tacts f t i 
tlexibility Strap-screw contacts for terminal-ended or looped 


wires - to 36 amps. broad principles governing the selec 


as 


mec h anica | engineering rine iples 


tion of components and SOE com 


CIRCUIT IDENTIFICATION: Integral painted mark 


: : f } } ments on personnel training and main 
ing strips, separate vinyl strips, plain blocks 


tenance 
SIZE: Buchanan pres-SURE-blocks are only | ‘4°’ high The book 
and I; wide: contacts on “%'' centers Blocks 
are conservatively rated at 750 volts the cenene wal nareliahilies c * 
Write for Bulletin M-10 


begins with a description 


of reliability concepts and examines 


chapter on systems aspects, certain 


(8 ap, ¥ Sit A aaa My 


=) 4] 


oe et 
F particular emphasis on unitization 
A led 
pres SURE block pros-$4ihe- blocks Before getting into specific electrical, 


design principles are laid down, with 


electronis and mechanical design 
ELECTRICAL PRODUCTS 


CORPORATION factors, the authors deal with the 


statistics of reliability as related to 
a 
aki AN Type LLSIOE, NEW JERGEY dict ff . te 
Terminal Blocks Terminal Strips We prediction oO allure rates 


Environmental factors are treated 
IN cansann | Setgowmiter Ce. (Cenede) Lid., 


12 Gower St, Terente 16, Ontarie is well as human engineering factors, 
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American Felt 
Company 


TRADE MARK 


what this trade-mark means to you 


This trade-mark has worn well with age. But age alone 
does not give a trade-mark its value. However, what that 
trade-mark has stood for during the time it has been in 
existence, does determine its value 


thing . . . everybody loses 
thought he was getting a bargain 
Through their many 


even the customer who 


years of experience American and 
its worthy competitors have found that only by 


their customers quality products at 
American Felt Company have learned that grades bearing backed by 


this trade-mark can be trusted to be of the finest quality, other prominent felt manufacturers be able to give their 

fairly priced and backed by utterly dependable service customers a product of which they can be 
During the 58 years this trade-mark and the Company they can thoroughly trust 

have been privileged to serve its many valued customers Americ 


giving 
Over the years and economic cycles, customers of a reasonable cost, 


service, will the customers of American and 


proud... one 


an Felt has never decried fair 
there have been occasions when pressure has been brought Rather it welcome 


to bear on American Felt, and its worthy competitors, to 
lower standards in order to meet a temporary price situa 
tion. Once again that situation threatens. But American 
and others will, as in the past stand firm 


competition 
s it because it is good business and good 
for business. In fact, competition is the very foundation on 
which American business has been successfully built 

So, on behalf of the felt industry, and for the good of your 


relationships with your customers, we urge you to make 
Every sensible business man knows you get what 


u certain that the felt you buy bears a trade-mark that has, 
pay for. Indiscriminate price cutting can result in only one through the 


Years 


stood for only the highest quality product 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 

Rochester, Philadelphia, St. Louis, Atlanta, Greenville, S. C., 

Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, 

Montreal—PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, 

N.Y.; Detroit, Mich.; Westerly, R.l.—ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn 
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The Husky Multipole Relay, small and compact is designed for positive 
and reliable operation and is doing a dependable, long-life job in many 
vitally important military and commercial applications. 


Available in two frame sizes (single and double coil) providing 2,3,4 and 6 
PDT contact combinations. Standard contacts are silver alloy, rated as 
high as 15 amperes single break or 30 amperes double break, at 24 volts 
DC or 115 volts AC non-inductive. 


Open style dimensions vary from 1%” long, 1%" wide, 2” high for 2 PDT 
to 1%" long, 3’ wide, 244” high for 6 PDT. Dimensions for hermetically 
sealed units are slightly larger. Actual dimensions depend on type of en- 
closure and termination specified, 


Features: pin-type hinge, contacts molded in thermosetting plastic, large 
size contacts and specially designed coil for quiet, efficient operation. 


Operating voltages up to 230 volts, 60 cycle AC and up to 120 volts DC, 
Maximum coil resistance is 5,600 ohms. Weight varies from 5.5 ounces for 
2 PDT to7 ounces for 6 PDT (open style), 


Write for SERIES 2100 bulletin. 


Your relay problems will receive prompt 
consideration by our engineers. 


CoOrePQgRaATION 
1500 CHURCH ST., FREDERICK, MARYLAND 


principally those having to do with 
visual and auditory errors on the 
part of the equipment operator. The 
largest chapter (64 pages) deals 
with the reliability of component 
parts, such as tubes, resistors, capaci- 
tors, connectors and transformers. 
There is a section on radio inter- 
ference and also on automatic 
production techniques. Each chapter 
is annotated by a large number of 
references, plus a bibliography of 


related source material 


Elevated-Temperature Properties of Cop- 
pers and Copper-Base Alloys, (ASTM 
Special Technical Publication No. 
181), American Society for Testing 
Materials, 1916 Race Street, Phil- 
adelphia 3, Pa., 248 pages, $5.50 
Another of a current series of 

reports prepared under the auspices 

of the ASTM-ASME Joint Committee 
on the Effeet of Temperature on the 
Properties of Metals, this report is 
primarily a graphical summary of 
the elevated temperature data for 
coppers and copper-base alloys. Data 
for the straight coppers are limited 
to the wrought materials while the 
data for the alloys apply to. cast 
materials as well 

Graphical data includes modulus 
of elasticity, tensile strength, yield 
strength, reduction of area, elongation, 
stress for three creep rates, and stress- 

es for rupture in 100 1000. 10,000, 

and 100,000 hr. Included in the Ap- 

pendix are data sheets giving the orig- 


inal data for drawing curves 


Transistors |, RCA Laboratories, Prince- 
ton, N J 1956, 676 pp $4.50 


Subtitled “A selection of papers 
describing research and development 
work of the Radio Corporation of 
America as it applies to the theory, 
fabrication and application of tran- 
sistors,” this volume contains 31 com- 
plete papers which have not been pub- 
lished elsewhere, 10 previously pub 
lished papers and 46 abstracts. The 
papers are grouped into six sections: 
General; Materials and Techniques; 
Devices; Fluctuation Noise; Test and 
Measurement Equipment; and applica 
tions. The term “transistors” also in- 
cludes semiconductor diodes 

As the subtitle suggests, this collec 
tion has not been published as a general 
text, but is intended as a reference 
source—one of the most comprehensive 
to date—on advanced transistor design 
and application. Throughout, the dis- 
cussion is amplified by thorough mathe 
matical treatment. Applications de- 
scribed lean toward communications. 
However, switching and counting cir 


cuits are covered in some detail 
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Why Design Engineers Prefer 
PHILLIPS «s:" SCREWS 


Af IN A MILLION ELECTRICAL RELAYS produced annually 

| Wee ‘ by the ¢ P. Clare Co. of Chicago, Phillips head 

2 hie rt iN kes screws aid product performance as well as produc 
oe : ~~ r= a tion, Clare officials state that Phillips screws, be 
. : ides speeding assemblic 

bs —— 4 


ba 


ind improving product 
appearance, have the prolonged holding 
INCREASED SALES APPEAL is just one benefit credited to Phillips screws Vital to efficient relay 
by Portable Electric Tools, 


a 


power! 
operation 

Inc., prominent Chicago manufacturers 

Engineer Shoemaker of this firm says, 


Phillips screws reduce rejects, 
upgrade production 


give a tighter bond and add a definite sales ad 
vantage to our finished products.”’ 


actly 
a "ty 


= 
= 
“, 
e 
S % 


te 
THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
Mo marks the spot 
the mark of extra quality 


Pledged to highest standards... 

Gilbert Co. of New Haven The Phillip listed here 
, are protected against damage in assembly by the use of Phillips cooperate to turn out a uniformly high stand- 
head screws. “For tight fit, neat appearance and production efficienc ard of quality. As sponsors of the Phillips 
Phillips screws are unequalled,” s leading manu Cross-Recessed-Head Standards 
they adhere to the established dimensional 


standards, gauges, and gauging methods which 
will best serve industry. 


“WINDSTREAMER” FANS, made by A. C 


Screw manufacturer 
Conn 


is the report from thi 


facturer of toys and electrical appliance 


(Committee 


cee Si ih le tp 
’ 


Members of Screw Research Association 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw Co 
Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 
Lock Company « The National Screw & Manufacturing Company » Parker-Kalon Division, General American Transportation Corporation 
Pheoll Manufacturing Co. » Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works » The Southington Hdwe. Mfg 


Company « Sterling Bolt Company « Universal Screw Company «+ Wales-Beech Corporation 











AMALING WEW SILICONE COATING 


Serviceable to 275°C. 


@ A special formulation of SICON 
Works 


against damage from 


now protects Corning Gla 
LP resistor 
moisture and handling, and acts a 
an effective insulating coating. It 
thus guards against dielectric break 
down and subsequent shorting to 
other parts of TV and radio equip 
ment. SICON does not change the 
characteristics of the Corning low 
powe! line and | 
275°C 


The Original Silicone Base 
Heat Resistant Finish 


serviceable to 


@ The versatility of SICON as a 
high temperature protective coating 
is shown by its remarkably varied 
use on product of all kind re 
sistor jet engine part manifolds, 
heating eclements—and its amazing ad 
herence and color retention when used 
as a decorative finish for heaters 
grills, incinerators, etc. Easy to ap 
ply, SICON protects up to 1000°1 
in black or aluminum, and up to 


SO0O°R. in smart color 


WRITE FOR BULLETIN NO. CG 100 TODAY 


IMP ©, a? » 


Dept. J-22, Waukegan, IIlinois 
ENAMELS - SYNTHETIC LACQUERS - VARNISHES 
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Men in Industry 





Edward |. Hawthorne has joined the 
Computer Systems Div., The Ramo 
Wooldridge Angeles Now 


on extended leave of absence from the 


( orp Los 


{ niversity ot Ve nnsylvania,. where he Is 
assistant professor of electrical engi 
neering, Dr. Hawthorne has had experi 
ence in transmitter and test equipment 
design, magnetics, and ferroelectrics 
He has conducted research in electro 
magnetism, interference, operations re 


search and communications systems 


Formerly with the Cornell Aeronau 
Buffalo, N. Y., Oe. 
Mark Gardner Foster has joined the 
Crosley Government Products Div., Aveo 


tical Laboratory 


Manufacturing Corp., Cincinnati, as di 
a grad 


uate of Miami University, will have his 


rector of research. Dr. Foster 


offices at the Crosley plant in Evendale 


Oxford 
appointed Peter N. 
Vourganas chief engineer of the Trans 
former Divy., located at 4308 West Armi 
tage Ave., Chicago, Ill 


Supreme Transformer Div 


advan ed Dr. 


Irven Travis, who has been vice presi 


Burroughs Corp. has 
dent of research for the corporation 
mee 1952. to vie president of research 
joined Bur 
roughs in 1949 as director of the corpo 


and engineering. Dr. Travi 
ration’s research activities at Paoli, Pa 
ind became a director of the company 
in 1950. In 1952 he became vice presi 
dent of research, An expert on ¢ lectroni 
computing devices for more than 20 
years, Dr. Travis received his master’s 
ind doctor of science degrees at the 
University of Pennsylvania, where he 
was a member of the faculty from 1928 
to 1949 
Promotion of Ernest Jellinek from 
issistant chief engineer to chief engineer 
ha been announced by the Fireve Dis 
Kleetronics Corporation of America 
Cambridge, Mass. Mr. Jellinek will head 
up the development and design of ele 
tronic fire and explosion detection and 


extinguishing systems for aircratt 


Promotion of Robert M. Bergslien and 
James M. Deterding ty supervisory posi 
tions in the electrical engineering re 
earch department has been announced 
by the Armour Research Foundation of 
Hlinei Institute of Technology, Chi 
izo. Mr. Bergslien has been appointed 
upervisor of electric machines, com 


ponent ind measurement section 


while Mr. Deterding has been named 


supervisor of the computer systems 


section 


Promotion on the executive engineer 
ing staff of the York, Pa., division of 
Bendix Aviation Corp. has advanced 
K. F. Umpleby, formerly chief engineer 
to assistant to the general manager 
W. H. Sims, Jr. has been named chief 
engineer. Mr. Sims previously had been 
chief engineer of the missiles research 
and development section of the radio 
division, which he joined in 1937. Mr 
Umpleby had been chief engineer of 
the York, Pa. division since January 


1953. 


Formerly chief engineer of Electronic 
Research Associates, Inc., Nutley, N. J.. 
Sidney Moskowitz has been advanced by 
that company to the position of director 
of engineering. Co-author of the book, 
“Pulse Techniques” Mr. Moskowitz re- 
ceived a BEE degree in 1940 from the 
College of the City of New York and 
served from 1943 to 1954 at Federal 
Telecommunications Laboratories where 
he was engaged in development of 
pulse communication equipment and 
guided missile systems, as well as serv- 
ing as department head. Succeeding him 
as chief engineer is Martin Perry, for 
merly chief radio engineer of CBS 


Columbia 


Dr. Daniel T. Sigley has been ap 
pointed chief engineer for the Guided 
Missile Div. of the Firestone Tire and 
Rubber Co. of Los Angeles, Calif. 
Formerly, he was chairman of the 
Guided Missile Steering Committee and 
associate director of the General Engi 
neering Laboratories for American Ma 
Greenwich 


chine and Foundry Co 


Conn 


Frank L. Moncher has been promoted 
to chief engineer-airborne products, in 
Detroit, at Vickers Inc 
Mr. Moncher will be 


design, development and testing of air 


In this position, 


responsible for 


craft type oil-hydraulic pumps and mo 
tors as well as complete airborne hy 


draulic systems 


Maynard W. Johnson, manager for 
three years of the Oakland, Calif., plant 
of GE’s Distribution Transformer Dept 


has been appointed general manager of 


the Large Motor and Generator Dept 

in Schenectady, N. Y. Mr. Johnson 

who won a bachelor’s degree in me 
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Which of these oil-proof enclosures can 


es | you use right now? 


eae 
TM Lae 


~ t 
a a | } 4 tite Us 
e feet and cover a i 2 


clamp 


Heavy gauge con- 


ely ee } Me WE SPECIALIZE IN HIGH QUALITY 


Neoprene gasket 


. sete 4 SHEET METAL ENCLOSURES OF 


Padlock hasp for 


ters 7 ADVANCED DESIGN 


ue 
eeiggri 4 Here are some of the Hoffman boxes that 


Beked white the trade likes so well today. We build them 
scicaiiietieaaiaiieel strong and give them a smart, clean finish. Cus- 


Prime coat exte- 


=e tomers like them so well we've had to double 
and then redouble our production space. Why 
not look at a sample? You'll see why. 

All of these models comply with J. |. C. spee- 


ifications and come in a wide range of sizes. 


They are stocked by selected electrical whole- 
sale distributors—fast service. But we can make 
any special size you need to fit your specifica- 


tions. Tell us your problem—we can work it out. 






NEMA TYPE 12 PANEL ENCLOSURES 


These panel enclosures are strong, rigid and cleanly finished. All 
welded construction on heavy gauge steel. No knockouts or holes to admit oil, 
water, dust. Stock sizes at low cost for fast delivery. Or we can make any 
size you want. Illustrated above is wall cabinet type. We also make a floor 
mounted 2-door series in the following sizes: 54x42x8, 60x48x8, 60x48x10, 
60x60x10, 72x60x10. 





Improved 
J.1. C. WIRING 
BOXES 


STANDARD STOCK SIZES, SINGLE DOOR, WALL MOUNTED 










Ax 4x3 
16x 12x6 30 x 20x 6 30 x 24x8 42x 36x8 ao ch 
20x 16x6 30 x24x6 36x 24x8 48 x30x8 6x 6x4 
20 x 20x6 36x24x6 36x30x8 48x36x8 Bx 6x3% 
24x 20x6 24x 24x8 42x 30x8 60 x 36 x8 ; On 8x4 

. Oil-proof 12x 10x5 
mss pee aban iuvesevenbadentiadmiveasarnecdsewsied Dust-proof y 14x%12x6 

16x 14«6 

0/7 
a 2” WIRING BOXES ™ 
e a Fourteen gauge steel, welded seams, all sides flanged. 
< This is a unique small box which may Neoprene gasketed cover chained to box, clamps on tight, 
be just what you are looking for. Com- opens up easily. No screw holes to leak oil or water. 
¥ pletely oil-tight and dust-proof. Neo- Clamp screws captivated, cannot get lost. Available with 
y prene gasketed cover. Cover screws or without removable panel. Eight standard sizes 


thread into the box outside the gas- 
ket line. Available with or without 
Need a \y mounting feet. Stock size 4 x 2 x 2, 
little one ; or other sizes on specification 


like this? 








PUSHBUTTON BOXES 


Patented openings will fit all standard makes of oil- 
tight units. Conduit connections can be made at any 
location you specify. Neoprene gasket provides positive 
cover seal. This type is made of 14 gauge steel, and 
is immediately available in ten standard sizes to accom 
modate from one to twenty-five push buttons. Cost is 
surprisingly low. 


J. 1. C. 
WIRING 
TROUGHS 


Ideal for electrical wiring on machinery, in 


buildings, and outdoors where oil, dust, dirt ‘a 





or water is a problem. All seams welded, no holes in trough 


or cover. Gasketed clamp cover provides tight seal. Eight 

standard sizes ranging from 22 x 22 x 12 to 4x 4x72 
ENGINEERING Special sizes on request 
CORPORATION Note: These troughs are also available with flanged ends 


M62 1-2240 and fittings that can be bolted together to make a con- 
Dept. -62, Anoke, Minn. Phone Harrison 1- 


; : tinuous oiltight wireway. 


READER INQ Y ERVICE CARD PRECEDING BACK COVEE 





LUBRIKIT... An assort 


- 
Bite “eW- 4 6. So — 





Regulation in less than 





/soth cycle... 





Output of typical electromechanicol 
regulator in response to step change in 
input voltage. Average correction rate of 
6v. per sec, 


fae 





HAA 


Output of Curtiss-Wright Distortion 
Eliminating Voltage Regulator from 
same input, Full recovery in 330 
microsec, 


Simultaneous two-pen recording of 60 c.p.s. voltage 


PLUS Pure Sine Wave Power 


CURTISS-WRIGHT LINE REGULATOR 


312 


@ Electronically regulates r.m.s. and peak voltage si- 


multaneously to + 1%. 


@ Reduces typical power line distortion to less than 0.3%. 


@ Furnishes 1.4 KVA of distortion-free power. 


@ Introduces no phase shift between input and output. 


@ Simultaneously provides additional 4 KVA of +1% 
electromechanically regulated power. 


Faster recovery time (less than 
Yeeth cycle, or 330 microsec- 
onds) plus the unique ability to 
eliminate line distortion — these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voltage Regulator has been chosen 
by more and more laboratories 
and production test departments. 
Besides general laboratory use, 
this line regulator provides sim- 


pler, more accurate calibration of 
meters... better design of trans- 
formers, synchros, motors ... 
easier testing of such components, 
with fewer rejects . . . easier, 
more accurate measurement of 
magnetic properties and receiver 
sensitivity better a.c. com- 
puter performance . . . elimination 
of fast line transient effects. Write 
for details. 


Electronic Component & 
Instrument Sales Department 


ELECTRONICS 


ee 


Ah Tre 


CORPORATION 


* CARLSTADOT, W 











chanical engineering at Texas A. and 
M. in 1934, joined G-E’s test course in 
Schenectady upon being made head of 
test, induction motors in 1937 and being 
assigned the following year to the Aero- 
nautics and Ordnance Engineering Div. 
He was graduated from the Creative 
Engineering course in 1938. In 1953 
he was made manager of the Oakland 
plant. 


National Vulcanized Fibre Co., Wil- 
has appointed Hjalmer 
Lundquist, formerly chief design and 
tool engineer, as an engineering con- 
sultant after his retirement from full 
service on May 


mington, Del., 


1. Known for his work 
on the design of vulcanized fiber tubing 
for are expulsion and are quenching 
Lundquist joined the 
He pioneered in the 
art of forming and post-forming lami- 


apparatus, Mr. 


company in 1928. 


nated plastics and has developed meth 
ods of fabricating vuleanized fiber parts. 
His consulting activities will be based 
at the company’s headquarters office in 
Wilmington. 





Company 
Briefs 





Square D Co. will build a $3,000,000 
electrical equipment plant on a 29-acre 
with one-third 
of the expenditure to be devoted to 
equipping the 150,000-sq-ft facility with 


site in Lexington, Ky., 


modern machinery, The new Lexington 
plant is a part of the Detroit company’s 
$9,000,000 expansion program which in- 
cludes the previously announced major 
new facility being built in suburban 
Milwaukee, 


electrical controls and two smaller re- 


which will mass produce 


gional assembly plants in Atlanta and 
Denver. Concurrently the company is 
regrouping and bringing together many 
related manufacturing operations among 
various plants to obtain maximum efh- 


erency. 


Burndy Engineering Company, Inc., has 
regrouped its Operations into two auton- 
Activities will be di- 
vided into a_ utility-industrial (U-I) 


omous divisions. 
division, serving the utility and indus- 
trial fields and the OMATON division, 


serving the original equipment, military 
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Design “Low Cost” 
Into YOUR Equipment 





CLIPS FOR ATTACHING 


TUBING 
When ordering, sto 


specify 4", %" go eg 
or %” tubes. pose 


le TF. x 
Swe BARS 


Double Clips 
‘s 
e ss 


A 


3-Tube Clips 


S 
4-Tube Clips : 


Double Clips — Wing Type 





[ 







SIGHT 
GRAVITY 
FEED 
MULTIPLE 

OILERS 


i) 


This one unit replaces 3 to 8 
individual oilers. Maximum 

racticality in a small central 
lciteslian system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS— 
No. 4685-A. Without solenoid: 
Style MD. 


ITS 


Weokd's Largest 
Low-Cost Lubricating Devices 








SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat 
ed by needle 
valve, direct 

ly observed 
through sight 
glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 
pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
mva lve 
i permits 
‘extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—-No. 4290. 






Selection of 


LUBRIKIT... An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 


Special Introductory Price 


just $1425 F.0.8. Factory 
Satisfaction or your money back 


LA 
> 
be 


-— 


F = ‘ 
4 ba >» ee a -/ Sa 
A >. (en. ™~S 
} eS . 
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yA 
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GEAR 
| : CASE 
| GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
| uable addition to any such 
equipment —- at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 


GITS Lubricating Devices 


Catalog. 


GiTs BRos.MFrsc. Co. 


The Standard For Industry For Almost Half A Century 


1840 South Kilbourn Avenue 
Chicago 23, Iinois 


Clip this poge for handy “rough reference” 
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aluminum 
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ALCOA 


Aluminum 


Fasteners 


available at your 


local ALC Fat 
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ind] aircrait market \ ire 


move, Burnd 


ult of the 
operations at Bruckner 
Blvd. and Brown Place in the Bronx 
N.Y., have been discontinued. Burnd 

with headquarters in Norwalk, Conn 

has plants in that city, North Haven and 
Milford, Conn. as well as in New York 
City, California, and Canada 


Under the $5 million program to 
«pand the Kaiser Aluminum G Chem- 
cal Corporation's Newark, Ohio, rod, bar 
works the 


program capacil oft the plant will he 


ire and electrical conductor 


ipproximately 23,500 tons 
innually, Part of the 


inerea ed by 
to mill product 
company extensive overall expansion 
program, the project includes a new 
reduction plant, a new alumina plant 
ind a range of additional mill fabricat 


me facility 


Having outgrown their old quarter 
Kurman Electric Co., Inc., formerly of 
Long Island City, has moved to new and 
larger facilitic it 191-193 Newel St 
Brooklyn, N. Y. The new facility will 


provide company, manufacturer of re 


that will house 


executive ofhes is well a 


lay with two buildings 


manufactur 
ing facilitic 


New addition to the Research Labora- 
tories «{ the Westinghouse Electric Corp. 
will add 150,000 sq ft of laboratory and 
office space to house the facilities of the 
company's materials engineering de 
Borough, Pa 


Presently these facilities are located at 


partment in Churchill 


the East Pittsburgh plant. Construction 
Is 4 heduled 


of the new laboratory wing 


for completion late in 1957 


\ Silver Battery Division has been 
organized by the Exide Industrial Div., 
The Electric Storage Battery Co., Phila 


delphia, that will manufacture, process 


and inspect batteries with  silver-zine 
active materials in alkaline electrolyte 
The batteries are used in guided mis 
sile and pecial applications Head 


of the new Division are at the 


Philadelphia plant 


quarter 


COMpany 


Construction of an enlarged Research 
and Development Center has been an 
Synthetic Mica Corp., 
Township ‘N | The new 
which will double the floor 


pace now devoted to re earch and de 


nounced by the 
Caldwell 


tructure 


velopment will be an addition to the 
manufacturing and research building 
opened in the summer of 1955 as the 
first units of a proposed 150.000 sq ft 
Synthetic Mica 
ubsidiary of 


Mycalex Corporation of America. 


of production facilities 


Corp. 1 i wholly owned 


Phe name of General Elect *s Trum- 
bull Components Dept., [’lainville, Conn 
has been changed to the Circuit Protec- 


tive Devices Dept The new name was 


FEDERAL PACIFIC 
adds new flexibility to 


MOTOR CONTROLS! 





Three-way application 
with this single unit! 


Convenient simple... time consery 
ing...the new Federal Pacific Motor 
Starter Conversion Kit literally pet 
mits triple duty performance from 
NEMA | enclosures size 0 through 3 
~allows each to perform as either re 
mote control (Form I) , local control 
(Form Il) or selector switch (Form 
III) motor starters! 


SIMPLIFY INVENTORY—simply stock 
the basic starter plus Form II and 
Form III conversion kits and you can 
meet motor starter requirements up 
to NEMA size 3. 


QUICK SIMPLE CONVERSION — no 
necessity to punch out or knock out 
holes to facilitate conversion. The fa 
cilities are designed into the unit 


COLOR CODED WIRING — color cod 
ing eliminates confusion ...makes wit 
ing a quick, simple operation. 


Get triple duty performance — 
in minutes 


FIRST — Remove cover 
; and add desired con 
trol block. 





' 
; . 
SECOND — Unscrew old ' 
nameplate and re * 
f move. o \ 
i — a 
f 
¥ TWIRD — Replace with / 
; new nameplate and ‘ 
i the job is complete. ‘ 
f 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
50 Paris Street, Newark 1, N.J 
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No. 4685-A. Without solenoid: — 
Style MD. 





which helical gear costs 


80% less? 





performs better than a forged and hobbed 
aluminum part for just/zthe cost! 


@eeeoeevevneeeeeev eevee eeeeeeeeeeeeeeeeeveeeeeeee eee eeeeeeeaeaeneeeneneneeneeee 


By replacing used previously. In spite of the 


astonishing savings, 
forged aluminum 


these GRAMIX gears have proven to be even better 


gears with than the former forged gear from a standpoint of 


sintered steel 
GRAMIX helical 


toughness and wearability. 





‘ gears, a manufacturer GRAMIX metallurgists can provide the exact alloy 
° ‘ s « « Z 

of automotive equip- for your design specifications, GRAMIX parts may be 

ee ment found that he could oil-impregnated for self-lubrication. They seldom 


realize an 80% saving and get greater dependability need machining, and will often outlast similar ma- 


The gear is a component of an automatic window chined parts. Complex shapes can be produced to 


raising and lowering mechanism currently being tolerances as close as .0005” 


. Whatever your require- 
used by four different automobile manufacturers. 


ments may be, it will pay you 


The helical teeth are formed in the compacting dies, to investigate GRAMIX. 


and, after sintering, the GRAMIX gear is ready for CRAMIX 


assembly into the power window unit... there is no Do you have our big detailed 

need for costly machining or time-consuming fin- GRAMIX Catalog? . write (‘i A “4 
ishing operations like the hobbed aluminum gear today for your copy. oy 
114 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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selected as the most de scriptive of the 
kinds of products this G-F component 
manufactures for low-voltage electrical 
distribution systems (600 volts and be 
low). The change of name follows 
survey that was recently undertaken by 
the « ompany to alleviate confusion as to 
product scope In naming the more than 
100 (, | operating departments 


Stockholders — have approved — the 
change of name of the | lectroni } nye 
neering Company of California wholly 
owned subsidiary, EECO Production Co., 
Santa Ana. Calif., to Engineered Elec- 
tronics Co. 


The Cleveland ofhce of Robertshaw- 
Fulton Controls Co. has been moved into 
larger quarters at 6116 St. Clair Ave 
in that city to serve manufacturers of 


range, cooking, and heating appliances 


Aircratt-Marine Products, Inc., Harris 
burg, Pa., has moved its executive, ad 
ministrative, sales and advertising and 
product management divisions to its new 
administration building on Eisenhower 
Boulevard. near the Harrisburg East 
Interchange of the Pennsylvania turn 
pike. The company’s expanding engi 
neering and product development de 
partments will occupy the former 
general offices building at 2100 Paxton 

Felt Stands the Street in Harrisburg. In addition, new 
branch ofhees have been opened in 
Maplewood, N. J. and Cincinnati, Ohio 


Gaff 


[Two service laboratories opened on 
the West Coast by Sylvania Electric Prod- 
ucts Inc. are located at the company’s 


Felt by Felters has what it takes 
... FROM-—8O0°F : 
when operating conditions are ex new Southern California distribution 


TO 2 5 0° Zz treme. center at 6505 East Gayhart St., Los 
Stands over 30 days at 250 F of Angeles. Both facilities are engineering 
dry heat without materially weak- laboratories designed for research and 
’ developmental work on special prob 
ening its structure. Same at — 60°F > 
; lems. One is the Receiving Tube Engi 
as at normal 74°F and at — 80°F its neering Laboratory, and the other the 
properties are only slightly dif- Special Lamps Application Laboratory 
ferent. Even when exposed to 
greater extremes, felt will always Completion and startup of a new in 
diction vacuum melting department at 
resume its natural feel. 
its Watervliet, N. Y. Works has been 


Send for Design Book announced by Allegheny Ludlum Steel 


Corp. The new facility is being utilized 
Complete technical data has been an I res 
FELT IN USE Small motors use felt emporarily as a research and develop 


washers, rectangles, odd shapes and wicks prepared for your use in selecting ment project with conversion to re gul il 


in many places to increase reliability Pon and specifying the right felt for the production status scheduled as soon as 
this Redmond Micromotor shown her 


wicking ond pourous bronze bushings prc job your product has to do. Send a number of rese . h activities now 
“es : nder way are completed 
vide positive lubrication for long, heavy for it today. The Felters Company, “— , 


duty operation in any position. Felt seals also Oo 
keep dirt and dust out of vital areas 240 South St., Boston ] 1, Mass. Name 


of the Components Division of 
Servomechanisms, Inc., Westbury, N. Y 


A e ha- been changed to the Mechatrol Di- 
Get the eal, ypccify aan hed 1953 a an 


fields of instrument motors, automatic 


controls, and instrumentation 


Completion of the plant expansion 
now under way at the La Verne, Cali 
fornia plant of the Taylor Fibre Co. will 


Manufacturers of Felt and Felt Products Representatives in All Principal Cittes 


OCTOBER 1956 ELECTRICAL MANUFACTURINE 





60 


NEW CRAMER INTERVAL TIMER features '4 of 1% of full-scale repeat accuracy, 


offers wide time-range selection 


New automatic reset interval timer 


Eleven full-scale time ranges—15 seconds to 
24 hours—give new Cramer Type 241 versa- 
tility and precision. 


Increased accuracy and operating convenience, 
a wide selection of time ranges, and lower costs to 
users are key features of the new Cramer Type 241 
automatic reset interval timer. 

The new Type 241 timer provides push-button 
starting and automatic shut-off after a predeter- 
mined time interval for a wide variety of electri- 
cally-operated equipment such as washing 
machines, mixers, ovens, tumbling and plating 
equipment, and laboratory and test equipment. 
Here’s what it offers : 

Wide selection of time ranges — 11 full-scale 
time ranges available ranging from 15 seconds to 
24 hours. 

Heavy-duty contacts — rated at 15 amperes, non 
inductive load, provide capacity to handle high 
inrush currents. 

High overall accuracy — within + of 1% of full 
scale, exclusive of human setting errors 

High repeat accuracy —within +'; of 1% of full 
scale. 


CRAMER C 


co RPORAT I! OWN 


Easy-to-read 3-inch dial —a fully enclosed high 
visibility, black-on-white dial features 300° scale, 
black setting pointer and red progress pointer for 
easy reading and accurate setting. 
Easy interval setting—large setting knob, con 
centric with red start button, allows rapid setting 
to precise time intervals. And, important at longer 
time ranges, setting may be changed while unit is 
running. 

You’ll find complete data on the new Type 241 
timer in Bulletin PB-211. Write for your copy to- 
day. The Cramer Controls Corporation, Box 8, 


Centerbrook, Conn 6.4 


OUR NEW NAME 


The R. W. Cramer Company has become The Cramer 
Controls Corporation. The reason? Simply that we out 
grew the old name. We're still specialists in precision 
time control. And, you'll find us today ready and will- 


ing to serve you with better products and faster deliv- 
eries than ever before. 


The Cramer Controls Corporation, Centerbrook, Conn. 


ONTROLS 





electrical 
laminations 


xomas & Skinner's OrthoSil lam 
ons prove ideal for application 
un ood directional electrical 
istics with extremely high 
eabilit ind low « 
uen imductor 
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m 4omil and 14 oul thickness I he 
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Trequem 
S-phase transtormer Ihe 14 mil 


thickmne i 


cially tor Orc il 


smaller thickmne make 
core material tor high 
particularl idaptable 
to 6O-cycle application 

If you have application problem 
mvolving lamination ou can ce 
pend on Thomas & Skinner, Thoma 
& Skinner has been providing re 
hable solutions to 
magnetic material 
problems tor ov re 


than 5O years 


Write today tor 
Bulletin L-4 on 


lamin tions 


Specialists in magnetic materials 


THOMAS « 
SKINNER, Inc. 


1114 East 23rd Street, Indianapolis 7, Indiana 
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more than double its productivity. The 
West Coast plant of the Norristown, 
Pa., firm manufactures laminated plastic 
sheets, tubing and parts prinicpally for 
electronics missiles and 
other equipment Completion target date 
is January 1957 


equipment 


The Waterbury Brass Goods Div. of 
The American Brass Co., has changed its 
name to the Fabricated Metal Goods Div., 
a name said to be more descriptive of 
the division’s present day operations. 
The new Division located in Waterbury, 
Conn., manufactures specialties from 
flat or sheet metal, particularly prod- 
ucts of small size and close tolerances. 
American Brass is a 100 per cent owned 
subsidiary of The Anaconda Co. 


Newly formed Electronic Components 
Div. of Waters Manufacturing, Inc., Way 
land, Mass., will manufacture a stand 
ard line of r-f coils, chokes capacitors, 
witches, dial drives, and other com 
ponents for electronics equipment, as 
well as custom-made electromechanical 


Waters has named 


manager of this 


equipment ind part 


Walter | H tie i 


t Coast plant i heme 


onstructed b 


Va for at 


Erie Resistor Corp., be ric 
rapidly expanding Electro- 
Mechanical Division. Construction of the 


(Hy) 1 Tt building 


malo s 


ilacture of 

urbor rroduet ills be 
Union Carbide and Carbon 
Corp., \« York. on a tract four mile 
i ot Lawrencebur bens L por 
mpletion the plant will be operated 
National Carbon Co i division of 


erected 1 


Corporation. Initially the plant will 


innual productive capacity of 
Ib of carbor product with 


mo tor tuture expansion 


Sealectro Corp 


manufacture of Tef 
lon-insulated terminal connector ind 
test-poml jack ha moved to it own 


building at O10 Favette Ave 
Mamaroneck. N. Y. General ofhee engi 


laboratory ind much of the 


production facilities with additional ma 


pl int 
neering 


chinery for Plant | ire now housed in 
the new building. Some tacilities are 


bem retained at previous quarters in 


New Rochelle for Plant 2 


An ultrasoni 
for close-ttolerance orifice is now being 
offered by the C-Mar Corp., Manasquan 
N. J he Impact grindin 


ervict 


impact grinding service 


ultrasonix 


employ in electromechanical 


RCA REPORTS 
“SUBSTANTIAL SAVINGS 
on Threaded Stampings 

from Mohawk” . 


By taking advantage of 

Mohawk's unique method 
of blanking, forming and threading 
in one completely automatic opera- 
tion, RCA is now able to purchase 
this special 4"-20 nut at substantial 
savings over former methods of 
production. 


The threaded hole is held to any 
class fit required, so that ease of 
assembly is assured. Every part is 
usable — there are no rejects. 


Whether you now make them in 
your own plant or purchase them, you 
can make substantial savings on large 
quantities of small threaded parts, 
and at the same time get guaranteed 
uniform quality by sending prints and 
specifications or writing to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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GENERAL | TO 
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ar 


Extensive research, rigid standards for material 
purchasing and inspection, strict process control, 
and the most advanced manufacturing techniques 
and equipment insure General Cable’s unequalled 
eT Ae 


EM Meu meats ih ae LL) 
Tlual laet a ie) 


MU AU ary 
Highly solderable Enamel G 


Abrasion resistant, flex-adherent 
Dacron-Glass 


eae y Sey estat 


oT 
OT COs el 


Plus all standard types 


Controlled Oper 
Chit all 
Wire Machines 


Be specific... SPECIFY 


GENERAL’CABLE 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, N.Y. 17, N.Y 


Offices and Distribution Centers Coast-to-Coast 
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Your next problem— 


Nuclear Effects on 
Electrical Insulation? 


al 
ignificant. The effect of high-energy radiation 
on the materials used in electrically energized indus 


e Applic itions of atomic energy to industry are 
| 


trial mac hiner proces ind powe! CCpuip ire nt control 
levice ind instruments thus becomes an increasingly 
critical problem Io better understand the problem 
ind how to deal with it, ELecrricaL MANUFACTURING 
published the 20-page staff-researched report, “Impact 
f High-Energy Radiation on Dielectric Chis report 
plus 14 other top editorial feature are contained in 
the ELecrricaL MANUFACTURING Design Annual 


r 


ELECTRICAL INSULATION 
AND DIELECTRICS 


PROBLEMS — APPLICATIONS — MATERIALS 


Uhis 130-page book brings together into one handy-to-us 


reference, the year’s most significant articles on electrical insula 
tion as related to product engineering. All of the selected 
articles have auppeare d in recent issues of ELecrricat MANUFAC 

ruBnING. They reflect the newest technologies and developments 
in this swift-moving field 


Kvery engineer who works with dielectrics should find thi 


book an invaluable tool a handy source of current data on 


properties applic ations and test evaluations covering scores Oj 
new and basic types of insulation materials 


Kach article has its own cited references, such as technical 


reports, conference papers, ete. Inc luded, too, is an annotated 
bibliography of all pertinent Execrnica MANUFACTURING arti 
cles—dating back to 1946—which contain data that are still ap 
pli able to curernt-day design proble ms 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectries (December 1954): The 
Epoxy-Resin System for Embedded Circuits and Components ( ipril 
1955); Areing Performance of Plastic Insulation (April 1954); Di- 
electric Strength of Solid Insulation (May 1954): Impact of High 
Energy Radiation on Dielectrics (June 1955); Deteriorating Influences 
on Dielectric Materials (July 1954); Ferrorelectric Dielectrics (July 
1954); Applications for Gas and Liquid Insulation (June 1954): 
Glass-Premix Compounds for Molded Parts (March 1955): Filled 
Hluorocarbons—New Component Materials (February 1955): Evalu- 
ating Dielectric Properties of Plastic Laminates (October 1954); 
Plastics Laminates Standards (November 1954); Effects of Water 
Immersion and Humidity on Thermosetting Laminates (July 1955); 
Femperature Classification of Insulating Materials (September 
1954); European Developments in Dielectrics (August 1955). 


@ Ihe Design Annual ij in hand file ize S% x IL inche ind ittrac 
tively bound with a heavy paper cover It include each articlh noo plet 
form with all original illustrations, table ind text. Single py pl 
$3.00 on orders accompanied by remittance. Orders should be addresse« 
ind checks made payable to: The Gage Publishing ( ipany, 1250 § 


Avenue New York 1 N. } 








transducer to convert alternating cur- 
rent into mechanical vibrations at the 
rate of 25,000 eps. Ceramics, ferrite, 
germanium, glass-bonded mica, graph 
ite. hardened steel, silicon, and other 
materials are suited for the precision 


engineered service 


Price reductions announced by The 
M. W. Kellogg Co., subsidiary of Pull- 
man Inc., will lower prices of Kel-F 
fluorocarbon plastic molding resins as 
much as $2.50 per lb. New price of 
$6.00 per Ib for large quantities has 
been established. The reductions in 
effect are based on quantities of from 
1 to 99 Ib, 100 to 1999 Ib, 2000 to 19,- 
999 |b and 20,000 Ib and over. 


Thermistor Corporation of America and 
Vibro-Ceramics Corp. have merged with 
Gulton Mfg. Corp., Metuchen. N. J 
which has changed its name to Gulton 
Industries, Inc. Thermistor and Vibro 
Ceramics will operate as divisions of the 
new organization, as will Engineered 
Magnetics, Culver City, Calif presently 
a division of Gulton. General offices and 


main operating plant of the corporation 


are in Metuchen, N. J 


The S-P Manufacturing Corp., maker 
of power chucks and cylinders, has 
completed its move from Cleveland, 
Ohio into its new plant in Solon, Ohio, 
which is in the Cleveland metropolitan 


irea 


In Detroit Burroughs Corp. announced 
the formation of a new Electronic Tube 
Div., in Plainfield, N. J. and the appoint 
ment of Saul Kuchinsky as the Divi 
sion’s general manager. The new Divi 
sion will occupy the Plainfield plant of 
Haydu Brothers of New Jersey, Inc., 
formerly a Burroughs subsidiary, and 
will manufacture and market special 
vacuum tubes, including the magnetron 
heam switching tube, numerical indi- 
cator devices, and other electronic com- 


ponents 


Newly established Semi-Conductor 
Section of Centralab, Division of Globe- 
Union Inc., Milwaukee, has been estab- 
lished to serve the transistor product 
field, particularly to handle transistors 
ind diodes together with other parts 


in complete assemblies or “packages 


Telemeter Magnetics, Inc., has an 
nounced its removal to new quarters 
at 2245 Pontius Ave., Los Angeles. New 
plant capacity will be 24,000 sq ft in- 
cluding a 15.000 sq ft addition planned 
for completion by October 1. The new 
plant will house all departments of the 
company including engineering. Organ- 
ized in 1956, the firm is engaged in 
development and production of special- 


purpose data processing machines, 
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Class B Relay For Outstanding 
Endurance And Dependabilit 


Class C Relay Where Size 
Limits Reiay Selection 


- os 
Class A Relay When First 
Cost Is Important 







Class Z Relay For Maximum 
Timing With Reduced Size 


Type 45 Stepping Switch For 
Large Capacity Requirements 
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READER INOLIRY SERVICER CARDS, PRECEDING 


Of all the dial telephones now in service throughout the 
world, over two-thirds operate on the principles which 
Automatic Electric originated and developed...In addition 
to its service to the telephone industry, Automatic Electric 
has for many years offered communication and electrical 
control equipment to all industry. 

P-A-X BUSINESS TELEPHONE SYSTEMS 


Company-owned inside telephone systems—entirely separate 
from the public telephones. P-A-X Systems are completely 
private, completely automatic 


24 hours a day 


give you lightning-fast service 
no matter how busy the city switchboard 
may be. Thousands in use, in organizations of all sizes. 
ELECTRICAL CONTROL COMPONENTS 

Built to the exacting standards of the telephone industry, 
Automatic Electric relays and switches are vital components 
of many electrical and electronic devices. Available in 

scores of basic types, each with numerous varieties of coil 
and contact combinations to meet any electrical control 

need. These Automatic Electric components are finding 
innumerable uses in industry. 

For further information on Automatic Electric’s P-A-X 
Business Telephone Systems or on Relays and Switches 

for Industrial Control, write: Automatic Electric Sales 
Corporation, 1033 W. Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto 16. 


Offices in Principal Cities. 


‘ 
\ 


AUTOMATIC <> ELECTRIC cee 
ox 


Svsvem 





Originators of the dial telephone + Pioneers in automatic control 


: spend _- 


BACK COVER 
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FANSTEEL 


Series VP Tantalum 


TIS 


Write vs about your application 


FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Iilinois, U.S.A. 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 
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memory components, and other modular 
electronic components, as well as high- 
speed completely automatic core-testing 
equipment 


Establishment of an ElectroData Divi- 
sion has been announced by Burroughs 
Corp., Detroit, to produce and sell ele: 
tronic data processing systems. The 
announcement followed formal acquisi 
tion of ElectroData Corporation of Pasa- 
dena, Calif. The new division will have 
responsibility for manufacturing Data- 
tron, a high-speed, general-purpose digi- 
tal computing system developed by the 
newly acquired company. 


Recently completed three-year plant 
expansion program at Joliet Wrought 
Washer Co., Joliet, [ll., has resulted in 
a 4) per cent increase in production 
facilities. The company, manufacture 
of a complete line of ferrous and non- 
ferrous, standard and special washers, 
has been in operation at the same loca- 
tion since 1914 


New field offices in Boston and in 
Cleveland have been opened by the Lord 
Manufacturing Co., Erie, Pa. to provide 
those areas with engineering and sales 
representation for vibration control sys 
tems and bonded rubber products. The 
Boston office, located in the Statler 
Office Building, will be managed by 
John A. Bowler. Manager of the Cleve- 
land office, located at 1507 Brookpark 
Road, is Robert A. Alexander. 


American Machine G Foundry Com- 
pany's Turbo Div. has dedicated its new 
66.000 sq ft advanced research and 
development center at Pacoima, Calif. 
This division was the first to develop 
the small accessory power supplies used 
in several missiles. 


Acquisition of the Wirt Co., Phila- 
delphia, has been announced by Con- 
tinental Carbon of Cleveland. Wirt 
manufactures electrical resistor type 
products and has operated continuously 
since 1910. Production will continue 
on its line of wire wound potentiometers, 
rheostats, and related products, as well 
as on its line of slide switches. 


Postcard return cards are pro 
vided preceding back cover as a 
convenience to the reader in ob- 
taining further information on 


New Components and Materials 


Literature for the Design Engineer 


Feature Article Reprints 


Advertised Products 
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Centralized Control 
through Magnetic Latches 


Continued from page 139 


the atmosphere valve cycling cam 
and comes into action as the trailing 
edge of the maximum length copy 
sheet passes the sensing bar. This un- 
latching action permits the bar to 
fall and sense the height of the stack 
and, if required, to open the pres- 
sure vaive to effect table elevation. 

Sheet Detector and Interlock- 
ing Provisions. One of the chronic 
problems of offset duplicators is the 
image buildup on rollers and blanket 
which occurs when paper is not feed- 
ing. Additional ink and moisture are 
applied to the offset blanket which 
still has the ink and moisture not 
transferred to the previous copy 
sheets. Instead of passing this image 
on to the copy sheet, the offset blanket 
passes it on to the metal surface of 
the copy segment. The result is that 
when the paper does come through, 
the image is also picked up on the 
back of the sheet. Since the average 
operator is not fast enough to match 
the speed of the machine on manually 
controlled duplicators some image 
buildup will occur, necessitating a 
cleaning of the blanket and impres- 
sion cylinders before work can pro- 
ceed, 

In the Ditto duplicator, the switch 
and electromagnet circuits are inter- 
locked so that when paper is not feed- 
ing, moisture, ink and blanket con- 
tact are automatically cut off to avoid 
buildup troubles. When the duplicator 
is operating in the paper feed posi- 
tion, all power to the electromagnets 
controlling these functions is ob- 
tained through a sheet detector con- 
tact mechanism. This mechanism, 
Fig. 10, consists of a leaf switch 
operated by a cam follower riding on 
a cam on the suction feeder drive 
shaft. 

When paper feeding is proceeding 
properly, the paper stock sensing bar 
is lifted by the vacuum cylinder each 
time a sheet of paper is advanced by 
the suction feet. In its upper position, 
the sensing bar holds a latch out of 
the path of the contact operating arm, 
letting the cam and follower close 
the sheet detector contact. If, for any 
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Eudurauce Kated 


COUNTERS 
to Fit every uced 
200 MILLION COUNT LIFE 


<> 


Silver 
King 

Stroke 

Counters 























Unequalled for Automo- 
bile and Aircraft factories 
stamping, metal working, die 
casting and plastic 
chines 


molding ma- 
laundry, printing and all 
kinds of equipment 


6 MILLION COUNT LIFE 
<q 


Junior King 
The proven an- 
swer for office 
machines, amuse 
ment machines, and fac 
tory equipment where 


service is moderate 


3 MILLION COUNT LIFE 


SMX Tamperproof 
Millions used for 


vending machines and 
other equipment where 
space is limited 


200 MILLION COUNT LIFE 















Revolution 
Counter 





For measur- 
ing machines, 
metering equipment, etc. Available 
with flexible shaft for convenient 
location 


1 BILLION COUNT LIFE 
10,000 CPM 











Coil 
Winding 
Counter 

U nequalled 
for high speed 
coil winding 
See your PIC 
Representative or write. 
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reason, a sheet of paper does not seal 
off the suction feet, the vacuum is 
broken and the sensing bar will not 


be lifted 
fed, the latch will prevent the contact 


Thus, if no paper is being 


operating arm from closing the sheet 
The ink form roller 


and blanket contact magnets are de 


detector switch 


energized and blocking action occurs. 

Because of this interlocking action, 
once the duplicator is in operation, 
the table ele- 
vator lever—is necessary to control 


only one control lever 


the duplic ating cycle By this means, 
it Is possible lo drop the feed table 
in order to insert additional paper 
without the danger of blanket roll 
buildup 

The electrical circuit of the dupli 
cator is illustrated in simplified form 
in Fig. Ll. The nine electromagnets 
represented by circles are energized 
on direct current obtained from a 


full-wave selenium rectifier from a 
115-volt source. Manually operated 
leaf switches are controlled by three 


of the levers pictured in Fig 


L. The 
“damypr ner’ and “ink” levers each 
control two independent circuits; the 
copy” lever controls four and pro- 
vides interlocking. 


Using 


sequential 
The result of interlocking 
electrical controls is a duplicator that 
is almost completely automatic in 
operation, requiring a minimum of 
operator skill. In addition, remote 
control of the hia hine Is possible, a 
feature which is now under develop 


New International Standards 


in Electrical Insulations 


Continued tror nage 149) 


dissipation factor was approved in 
principle. No agreement was reached 
on a standard method for measuring 
dielectric strength of solid materials. 
But the frank discussions and cooper- 
ative spirit within Working Group 
No. 1 will surely lead to an accept 
able compromise 

Important work in the field of in- 
sulation evaluation was evident. The 


Eneyelopedia of Insulating Materials 


THIS FLEXIBLE 
TERMINAL BLOCK 
RESISTS VIBRATION... 
SHOCK ... IMPACT... 
CHEMICAL CORROSION 


Use it to solve design problems 
where electronic and electrical 
equipment must operate under 
severe conditions. 12 poles. Capacity 
15 amps, 380 volts 
4%" x %”" x Me 


Dimensions: 
Can be easily seg- 
mented into smaller units. Captive 
brass binding screws 


ri. 
DIVISION 
NEW! 


CONNECTOR FOR 
TRI-AXIAL CABLE 
UP TO 18 KV-RMS 





Essex ingenuity solved the “tri-ax” 
connector problem. And hundreds 
more. Ask Essex engineering to ap- 
ply its imagination and skill to your 
RF connector problems. 


Or select from a comprehensive line 
of standard MIL connectors. Manu- 
facturing follow-through delivers 
complete units. Modifications of 
standards invited. Rapid delivery. 


+ go 
srt fat =e 
ets n a aalie nail 


SAT Sea Rts 
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SONTACTOR ... 


ASCO Contactor 
meets Army specs... 


FITS COMPACTLY IN’ THE Bac 
OF THIS PANEL « 


compactness, remote control & dependability 


Io meet the tasks 


Army Engineers to a portable, all purpose 


rugged assigned by 
generator, it must be compact, versatile 
and dependable. And that is why Interna 
tional Fermont ASCO 


generator 


has specitied 


30 KW 


Contactors on its new 


Taking up appreciably less space than is 
normally required by a circuit breaker, the 
ASCO 3-pole A-C contactor in this instal 
lation is connected between the generator 
and the load. A push button located on the 
front panel provides convenient remote 
control of the contactor. The contactor it 
self is controlled by an overload relay and 
must interrupt all load currents from a 
fault current to a short circuit 


ASCO silver alloy contact design, edge 


wise wound copper blowout coils, arc 


shields, powerful bipolar magnet and rigid 


construction of all parts, insure depend 


able operation. These features aided Inter 


national Fermont in meeting rigid Army 
specifications which call for 
¢ 208 amperes per 


¢ 600 volts A-( 


pole contact rating 
maximum ¢ undervoltage 
release at not less than 48 volts nor more 
than 84 volts * operating coil 120V 60 
cycles * Operation in ambient temperature 
ranges — 65°F to 125°] 

Write for catalog data on ASCO Con 
tactors: A-C and D-C, normally closed 
normally open and double throw, also spr 

cial applications for sign flashing, street 
lighting and heater control panels 


Important announcement new 
plant now being built in Florham Park 
will double 
extend the 


development and services 


ISCO 
NJ 
production capacity and greatl 
rane of our 


research produc l 


AUTOMATIC TRANSFER SWITCHES 


SOLENOID VALVES 


ELECTROMAGNETIC CONTROL 


PS Wa 


Automatic Switch Co. 


393 Lakeside Avenue, Orange, N. J. * ORange 2-5300 
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HITEMP WIRES,INC. 


SOURCE FOR 
HOOK-UP 


AND 


MAGNET WIRES 


for class ® service 


Hitemp Wires, Inc. specializes in the production 
and development of Teflon* insulated wires 
for high temperature application and 
min‘aturization (class H service). All Teflon 
hook-up wire meets MIL-W-16878A (E & EE) 
Teflon magnet wire, manufactured to standard 
wire gauges, is available in single, heavy, triple 
and quadruple insulation thicknesses 


Being specialists in high temperature insulated 
wire, we Can manufacture wire and cable 
to your specific requirements. Among these 
are 50, 70 and 93 ohm coaxial cables 


Throughout manufacture, Hitemp quality 
engineered wires are subjected to the most rigid 
tests and inspections to insure the closest 
tolerances before prompt shipment 


Let your nearest Hitemp sales engineer help you 
with your high temperature wire problems today! 


NATIONAL REPRESINTATIVES 
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WEW YORK & NEW JERSEY Wesley L Wilson hemes 6. Merrew 
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COWNECTICUT hn W Houston it Glenn & Larsor 
ard Whitehead, Ir 148 Washington Bidg 173 Brevar 
Washington 6. 0 ¢ Charlotte. W ¢ 
UPPER NEW YORK STATE ARIZ. 8 MEX 
Priiip & Kirst Russell Engineering 
iw Jemere Road 27140 Westw 1 Bivd 
Rochester, NY Los Angeles 25, Ca 


TEXAS 
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fiorida 
INDIANA 
Riche — ARK. (OWA, KAN MAINE, WH, MASS 
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th Whitley. ind White Supply Ce Ward F Humphrey 


4343 Duncan Ave 13 East Plave 
COL, 8 wee. Sah erent Conchituate. Ma 
ndard Wire & Cable 

d Ave KENTUCKY & OHIO export 
Gallagher Company Balitr Trading 
15 Ritchie Avenue 1505 Race St 
cw nnati, OF Priia 2. Pa 


HITEMP WIRES,INC. 
26 WINDSOR AVE., MINEOLA, NEW YORK 
*Du Pont's Trade Name for POLYTETRAPLUOROETHYLENE 


“TEMPRITE”, TEFLON MAGNET WIRE 

“TEMPRITE-X”, SPECIAL TEFLON MAGNET WIRE 
“TEMPRENE NON-RIGID”, FLEXIBLE TEFLON TUBING 
“TEMPREX TUBING”, TEFLON EXTRUDED TUBING 
“TEMPRENE”, TEFLON HOOK-UP WIRE 

“TEMPREX”, TEFLON EXTRUDED HOOK-UP WIRE 
“TEMPCLAD”, TEFLON INSULATED LEAD WIRE 
“RETEP”, TEFLON SATURATED GLASS BRAID LEAD WIRE 
“NEBROC ©", TEFLON GLASS FIBRE CORD, TAPE AND THREAD 
“TEMPTUBE”, TEFLON GLASS FIBRE SLEEVING 
“THERMALON”, SILICONE MAGNET WIRE 





is a major undertaking by Working 
Group No. 5. The Swiss national com- 
mittee is the moving force behind this 
project and has established the or- 
ganization and system for compiling 
the information in a convenient and 
useful form. The cooperation of many 
nations and many individuals will be 
necessary. however, to assemble all 
the information that is required. 

From the Ll. 5. point of view, the 
action of Working Group No. 3 in ap 
proving a test method for evaluating 
the tracking resistance is subject to 
criticism. Evidence has not been 
published showing that reproducible 
and realistic results can be obtained. 
Rather than publish a questionable 
method. the U. S. committee would 
prefer to hold up publication until 
convincing prool of the test’s relia- 
bility was obtained, Since the U. S. 
delegation has strong objections to 
the proposed test procedure, it  be- 
hooves the cognizant committees 
within our ASTM and AIEFE to come 
up with a better test method. 

The necessity of establishing the 
temperature rating of insulating ma- 
terials by functional test is generally 
recognized. However, for this concept 
to become an actuality, realistic test 
methods must be developed. The U, 
S. has taken the lead in this work, 
but international cooperation is neces- 
sary to establish these test methods 
as standards. This cooperative spirit 
was evident in the meeting of Work- 
ing Group No. 7. Recognition of 
the test procedure for evaluating the 
thermal stability of enameled magnet 
wire will help set the pattern for 
future test procedures. The fact that 
the guide for preparing test pro- 
cedures Was also accepted with no 
opposition indicates a desire on the 
part of other nations to participate 
actively in the development of test 
procedures 

The consensus among the U. S. 
delegates to the 1956 meeting of 
TC-15 is that the progress in all fields 
has been satisfactory. Because friend- 
ship and mutual respect has been 
more firmly established within the 
working groups, progress in the 
future should be even greater. 

An invitation by the USSR to hold 
the 1957 meetings of the IEC in Mos 
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You get two definite advantages when 
you let Allen-Bradley furnish your special 
control panels, namely —trouble free, 
continuous reliability plus ready 


customer acceptance. 


Allen-Bradley control panels are built 

from standard components whose reliability 
and maintenance free operation have been 
proven in many years of service. 

Their simple design is your guarantee 

of millions of trouble free operations. 

The familiar A-B trademark —recognized 
universally as the sign of QUALITY 

is a decided sales asset on your equipment. 


Write for your copy of the Allen-Bradley 
Handy Catalog—the quick and easy 
reference guide that will help you 
select individual control units, or 


components for special control panels. 


Sere & wwuy 


atisfied Customers 
RESULT FROM THE USE OF 


Trouble Free 


Motor Control 


























Bulletin 849 
Pneumatic Timer 





Bulletin 709 
Automatic Solenoid Starter 





Bulletin 802T 
Oiltight Limit Switch 


Bulletin BOOT 
Oiltight Push Button 
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ALLEN-BRADLEY 













Bulletin 702 
Solenoid Contactor 


a 





Bulletin 700 


e ey Co i 
Allen-Bradley Co., Solenoid Relay 


1316 S. Second St., Milwaukee 4, \ 


In Canada — Allen-Bradley Canada Ltd., Galt, Ont 


Timer 
Adjustment 


Installing instantaneously operated contact block The timing interval can be adjusted 


with one N.O. and one N.C. contact quickly and easily by turning the 
adjusting screw. 


Same Gada a Tell Us About YOUR TIMER NEEDS... 
noid, timer is converted to 


Sa Deloy" eperation Allen-Bradley Has the RIGHT ANSWER! 


Here is a line of pneumatic timers that can be adjusted for a iliary contacts. Also, it is easy to change an “On-Delay” timer to 


the "Off-Delay" operation, or vice versa—by simply inverting 
, is freed from dirt and dust the operating solenoid. The ''On-Delay” timer provides the time 
down to submicroscopic size by a high efficiency glass fiber delay after the magnetic operating COIL IS ENERGIZED; the 
paper filter. Thus the time settings are accurately maintained over “Off-Delay” timer provides the time delay after the operating 
long periods. These timers can be expected to operate reliably COIL IS DE-ENERGIZED. 


under conditions of severe atmospheric contamination. 


consistent time delay of 1/6 second up to 3 minutes. Air, drawn 


into the timer through a needle valve 


The Bulletin 849 timer has one normally open and one nor- 
mally closed contact. As usual, the Allen-Bradley double break, 


silver alloy contacts are maintenance free. Auxiliary contacts can 
field, such as adding one or two instantaneously operated aux- be mounted as shown below. 


An outstanding feature of these timers is the wide variety of 


types available, and the modifications which can be made in the 


mer combinations 


Bulletin 849 timer with Bulletin 849 “Off Delay” Bulletin 849 “Off Delay Bulletin 849 


On-l elay” Bulletin 849 pneumatic 
ne NO. and one N. pneumatic timer withtime 


pneumatic timer with one pneumatic timer with two ad timer with two N.O 
auxiliary contact delay after the coilis de N.O. and one N.C. auxil justable timing units two N.¢ 


energized lary contact 


and 


auxiliary contacts 


Allen Bradley Co 
1316 S. Second St 
Milwaukee 4, Wis. 


In Canada 
Allen-Bradley Canada Ltd, 
Galt, Ont. 


PNEUMATIC TIMERS 
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Relay Matrices Analyze Tape 


Data on Automatic Lathe 


(Continued from page 146) 


make contact with the platen through 
holes in the tape. 

The tape ts punched by means of 
a special fixture, using the tape chart 
of Fig. 3 as a guide. Each horizontal 
row of holes in the tape pertain to 
just one machine operation For ex 
ample, if it is desired to turn on the 
coolant pump, index the hexagonal 
head and traverse the saddle, ap 
propriate commands for these must 
be inscribed on the tape singly on 
three separate horizontal rows. Each 
individual operation has a two-digit 
code or “address” that identifies it 
and that is entered in the address 
columns. Holes in these two columns 
actuate a simple relay matrix that 
connects the proper section of the 
machine control system so as to ae 
cept the commands entered in the re 
maining vertical columns of the Lape 

The manual control panel of the 
console contains pushbuttons for jog 
ging any of the three motions. either 
at fast motion speeds or at any feed 
speed selected by operation of the 
tap switches shown. Spindle speeds 
may be selected, turrets may be in 
dexed, bar stock may be fed. and 
several other miscellaneous functions 
controlled by these manual pushbut 
tons. Selection between manual or 
tape control is obtained by the ‘tape 
manual” toggle switch: when oper 
ating on “tape”, the three push 
buttons in the upper left hand corner 
of the panel are used to control the 


tape cye le 


Acknowledgments 


Socket 


6 SET SCREW | 


Application 7 Times Faster, 
New SETKO HOPPER-FED Way 


One plant's produc- 

tion rate zoomed 

from 400 per hour A 

to 2,000 per hour 

after installing Setko 

Hopper-Fed Special 

Equipment® which 

adapts readily to 

present machines 

Others are making 

similar gains and 

geting many addi 

tional advantages 

such as great reduc 

tion in cross-threading and floor loss; 
adaptability to all metals or plastcs 
and smaller set screw inventory 


Arrange for demonstration at our 
plant, without cost or obligation to 
you 


Fill in coupon and mail today. 


crew 
& RhAfg.Co. 


112 Main St., Bartlett, Ill. (Chicago Suburb) 
We Specialize in Solving Puzzling Set Screw Problems 


well-known acrcratt manufacturer reports: 
“HEATING TIME DECREASED 50%... 
HEATER LIFE INCREASED 75%)”, 


WATLOW’S 


CARTRIDGE HEATING UNIT 


“By using the firerod heater, the heating time was decreased by 
50 per cent ond the heater life was increased by at least 75 per 


cent with respect to the cartridge heater we were previously using”. 


“The decrease in heat up time required because of the concentrated 
heat of the Firerod has made it possible for us to remove the bolt 
from the crankshaft, a feat which was next to impossible before, 
since the bolt can be expanded away from the crankshaft before 
the heat is transferred to the crankshaft 
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@ New Design Offers AS MUCH HEAT IN 1/5th THE SPACE! 
@ Units from 7/8” to 12” long; 3/8” and 1/2” dia. 


WRITE for free illustrated Bulletin. Full of convincing facts and figures. 


SINCE 1922—DESIG 
FACTURERS OF ELECT 
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NERS AND MANU 
RIC HEATING UNITS 
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PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR* 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on iollowing 
bases: 50 Watt, 3303B, 412 Indus 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


CALL OR WRITE FOR QUOTATIONS 
*Registered trademark of the Westinghouse Electric Corp 


_rwe @nIgiMeRTING co 


27 WRIGHT ST., NEWARK 5,N.J. 
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Abstract and Comment 


Reliability of Military Equipment 


Mason Genenat Davin H. Baker 


Director of Procurement and Produc 
tion, Air Material Command, address 
ing the American Ordnance Association 
in Boston a few months ago noted that 

i great deal more close. cooperative 
work must be done within industry and 
between industry and the ove ronment” 
problem of reliability of 


military equipment which is 


lo solve the 


‘possibly 
the yreatest single obstacle to truly 
adequate military preparedness 

In this age of international tension 
when our 


national urvival depends 


upon adequate military 


preparedne — 
!4 imperative that we continuously 
examine all the elements of our 


national preparedness. Preparedness 
means the military « ipability lo execute 
i mission quickly and effectively. This 
means that our weapons must be in a 
constant state of readiness for all-out 
mission pertormance This state of 


weapon readine 


depend upon the 
reliability we have built into our mil 
ilar equipment 

kor both defensive ind offensive 
Ihhission we are completely dependent 
ipon the certainty of funetion of com 
plex mechanical ind electronic 
tem This certainty of function not only 
require th al the equipment will do pre 
cisely what it t Suppo ed to do. but 
tlhe that at will do it under all military 
onditions of use and at all time The 
probabilities of failure must be near 
sero Thi periectionism | mandatory 
ire to protect the nation and 


retaliate eflectivel We « innet 


if hor example let ou consider the 


accept 
dependence of fighter intercept mission 
on complex systems. To put the fighter 
in the air at the proper time requires 
the functioning of an extensive radar 
altitude 


peed, direction and numbers of at 


net capable of determining 


lacking enemy ureratt Thi intelli 


pene mitist = ive instantaneously and 
continuously tran mitted to a combat 
control center and correlated through 


electronic computer with similar in 


telligenes from other sectors of the 
net.” 

“The cramble order to the fighter 
squadron must be automatically trans 
mitted, giving time direction, and 


Within the 
automatic pilot and flight controls take 


course setting airplane 


over in the air and receive correctional 


imputs, based on later radar observa 


tions from the control center 


These 
automatic control and navigation sys 
tems, through the use of airborne com 
puters. must integrate, correlate, and 
feed-back data on air speed. altitude 
ground speed, magnetic and radio com 
pass readings, altitude of the plane and 
distance traveled. Flying at speeds from 
1000 to 2000 miles per hour, on a 
course calculated to intercept the at 
tacker over the barren Canadian wilds 


or over water at ranges up to LOOO 
miles. the slightest error or angular de 
flection in course will lead to a mission 


his is not all. The fighter must 
carry its own radar search which takes 
over when approaching the zone of 
intercept. This system must accomplish 
the flight control and navigation job 


At the pilot - 


lock on to the target and assume dire 


command, the radar must 


tion of the fire control vstem tor de 


All of this 


automatically in an ex 


livery of the kill projectiles 
must happen 
tremely short period of time and with 
no opportunity for equipment failure 
if we are to complete the mission 

Vioreover with the tremendous 
range and destructiveness of weapons 
in the hands of our enemy. a failure to 
intercept ind destre now carries tet 
rific penalties.” 

This description of mission de 
pendence on systems is not peculiar to 
the fighter-intercept problem. A similar 
complex chain exists for the strategic 


bomber mission, the aireralt) carrier 
ill forms of offensive and defensive 
missiles systems, and for ground fire 
control from tanks or other movable 
platforms 

‘It is in the consistency and reliabil 
ity of these functions where the require 
ment for certainty of operation must 
be stiffened. In these systems, com 
prised of literally thousands of sepa 
rate parts and components, the failure 
of any one can be fatal. The operational 
inventories of the three services have 
now reached the point where we can 
evaluate systems failures in order to 
permit us to determine our overall 
capabilities. The picture that we pres 
ently have on reliability is extremely 


dark. and 


continued if we are to raise our levels 


aggressive action must be 


of preparedness sufhciently to give us 
adequate safety margins. 


“Here we must recognize that poor 
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An eleetre DO Yesteincturee 
oleae a ek profit story 

ell AX A cs 
about special-purpose papers 


== om am Lemedelta, 


What particular 
advantages do MOSINEE 
special electrical papers 


‘ 


\y 


“ profit story for me 
as a manufacturer of 
electrical 
components? 


1 Special-purpose electrical papers are one of the Mosinee’s precision pulping results in papers 
most vital materials you use. The quality of with low ash, low chlorides and low sulphates 
these papers has a marked effect upon your manufac which are most important to the performance and 
turing costs and product performance life of electrical equipment 


Call the man from Mosinee for profitable 
ways special-purpose papers can help you! 


Current special-paper applications such as 
these may suggest ways paper can help you. 
For qualified counsel and profitable assist 

ance in your packaging, processing, laminat 

ing, fabricating, insulation or protection with 
paper... you are invited to take advantage 
of Mosinee’s specialized paper experience, 
Call or write Mosinee today. 


\ 
ones ee ewww oe eee 


It lessens your operating difficulties in process 
ing and treating, because specifications developed 
by joint technical study are consistently maintained 


MOSINEE PAPER MILLS COMPANY 
DEPT. EM * MOSINEE, WISCONSIN 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





EAGLE 
CYCL-FLEX reset timer 


for 
Mats 
a 
MOTB 


Insures dependable operation and 
simplified control circuits 


Accurate to 1 Part in 1200 
Designed with a sealed dial that covers the elapsed time 
indicator, the Cycl-Flex Timer permits direct mounting to 
machine panels that are exposed to oil and dust. Timer 
switches control four load circuits. Interlocking contacts pro- 
vided without the use of auxiliary relays. Synchronous motor 


drive insures accurate timing. 


The Cycl-Flex is one of the Eagle family of 
timers designed to fit into every industrial 
time control need. Eagle sales engineers, 
located in 30 principal cities, will analyze fae | 
your timing applications without obligation. <I 


FREE AUTOMATION BOOKLET 


MAIL COUPON TODAY! 


Eagle Signal Corporation 
industrial Division, Dept. EM-1056 
Moline, Illinois 


Please send Bulletin 120 containing complete data on the 
Cyct-Flex Keset Timer 


reliability of our equipment cannot be 
offset by simply having more of the 
equipment. The most important reason 
of course, is that the tactical or stra 
tegic situation will not afford the time 
to try several times in the hope of a 
successful kill. Secondly, the mathe 
matics of probabilities produces a de- 
clining opportunity of success where 
we have values of less than certainty 
Finally, of course, the overall cost of 
multiplying weapons would be pro 
hibitive.” 

General Baker's speech encompassed 
hew reliability affects maintenance, 
quality control, procurement of spares 
and spare parts, costs, performance and 
a host of the other important, related 
problems. 

The Director of Procurement and 
Production, stated that, “the time has 
come when both we in the Services and 
you in industry must give as much at- 
tention and effort to the reliability 
problem as we now do to the problem 
of functional design.” 

The General concluded his remarks 
by saying, “In carrying out our joint 
and mutual responsibilities, we all will 
play a vital role in increasing our pre- 
paredness levels and in widening the 
margins for survival.” 


Design Protection— 
Discussion 


BE. B. STEINBERG, Patent Dept 


Tue Rercecrone Core., Stamford, Conn 


Tue eprrorRtAL ON “Design Protection” 
in September ELecrricaL MANUFACTUR 
ING made reference to a 1954 Supreme 
Court ruling that the design of a lamp 
was properly subject to patent protec 
tion. The writer then describes how a 
jewelry manufacturer in 1955 found 
protection from design piracy through 
the Copyright Act 

Undoubtedly the editor was re 
ferring to the Supreme Court decision 
in the Mazer vy. Stein lamp case. Here 
a statuette had been registered in the 
Copywright Ofhee as a work of art 
but was subsequently fitted with a 
base and then sold commercially as 
a lamp. Another manufacturer came 
along and slavishly copied the complete 
design. The issue then arose of whether 
the lamp statuette was proper subject 
matter for a copyright inasmuch as it 
had been embodied in an industrial 
product. The statuette with base at 
tuc hed would have been the proper sub 
ject matter of a design patent if this 
type ol protection had been sought 

In its decision the court held the 
copyright) valid and = infringed. The 
court found nothing in the Copyright 
statute to support the argument that 


the intended use in’ industry of an 
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Encapsulated 


in epoxy resin 










me (ne col 
! replaces six! 


Cutaway of “Dual Seal” coil 
shows penetration of crevices by 
ene apsulating compound based 
on BAKELITE Epoxy Resin. En 
capsulation is by Deluxe Coils, 
Inc., Wabash, Ind., for Furnas 
Electric Co., Batavia, Ill 


A single 220-440 volt dual voltage coil en- 
capsulated in Bakevire Brand Epoxy Resin 
takes the place of SIX coils usually needed 
» in 3, 74, and 10 hp. starters. It virtually 
eliminates coil changing, reduces stocking 
of coils and starters 

The Bake.ire Epoxy Resin encapsulation 


is extremely tough It resists moisture, fun 





gus, and aging; cuts moisture-caused burn 
out almost to zero. The tough resin prevents 
damage by vibration o1 impact. It with- New coil design has stretched 
stands temperatures from 90 to +250 deg mechanical life of starter more 
ke d ult motor that runs eight per than 50%. Extracting two 
oak cs S aime ) a I © 3 *,r? 
an : mn a : ' ' : 6 : | brac ket SCTCWS A and loos 
cent cooler, Dielectric strength of the resin ening of cross arm screws “B 
is high as shown in exploded draw 
4 
7 ing, nm ake coil TEeHO’S | “sy 
Encapsulation with BakeLire Epoxy es oe 
Resin is effected by mixing the liquid resin 
with its liquid hardener and pouring the 
mixture into place. It penetrates every 
crevice, then hardens into a tough, dimen alle 


sionally stable mass that holds each ele- EPOXY RESINS 


ment of the assembly firmly in position 


BAKELITE COMPANY, A Division of Union Carbide and Carbon ( orporation (qs 30 East 42nd Street, New York 17 


The term Bakexrre and the Trefoil Symbol are registered trade-marks of UCC 





Here's how a LEDEX 
ROTARY SOLENOID operates .. . 


The magnetic pull moves the armature along the Solenoid 
oxis. This action is efficiently converted into a rotary motion by 
means of ball bearings on inclined races. The inclined ball 
races are made to compensate for the magnetic pull increase 
as the Solenoid air gap closes, thereby providing substantially 
equal starting and ending torque during the rotary stroke. The 
rotary snap-action power of the Ledex can be efficiently har- 
nessed with a minimum of linkages, through the use of one 
or more standard features available on all models. 


Here's why 


SOLENOIDS are — i = 
dependable! + + e 


As can be seen from the exploded view, Ledex Rotary Sole- 
noids are simply constructed with few moving parts. All parts 
ore manufactured to exacting tolerances and are carefully in- 
spected and assembled. The copper wire coil, the heart of the 
Solenoid, was developed especially for this product. It is wound 
by a precision winding process that puts a maximum amount of 
magnet wire into available space... giving tremendous power 
to compact Ledex Rotary Solenoids. 


Basic sizes of LEDEX ROTARY 
SOLENOIDS to choose from! 


LEDEX ROTARY . q 
* # 


Po 
y “ 
bs + 


ee 





m | ™% | m% | mm | ™% | 3% 
1.0 17 4.0 7.5 25.0 54.0 
Terque volves for normal intermittent duty ond 45° stroke. 


Engineering data is available upon request. 
WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


fy INC. 
123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA, MARSLAND Engineering Lid., KITCHENER, ONTARIO 





article eligible for copyright as a work 
of art invalidates its registration. In 
like manner, the court stated that 
nothing in the copyright statute says 
that because a thing is patentable it 
may not be copyrighted. Thus a twi- 
light zone exists in the protection af- 
forded by either one of two laws. 
Incidentally the same editorial made 
reference to the present patent law 
including a seven-year protection for 
design patents. Actually such protec- 
tion may be obtained for 3-1/2, 7, 
or 14 years. Copyright term is 28 years 
and may be extended another 28 years. 


ee 
} ) 
* * * 


A footnote to the editorial on page 
91 of September ELECTRICAL MANUFAC- 
ruRiING named Giles S. Rich of Church- 
ill, Rich, Weymouth & Engel, New 
York, as chairman of the Coordinating 
Committee on Design Protection Legis- 
lation of the National Council of Patent 
Law Associations. Since publication of 
the editorial, we have been informed 
that Judge Rich is an Associate Judge 
of the Court of Customs and Patent 
Appeals in Washington, D. C. He re- 
mains chairman of the Coordinating 
Committee—Editor. 


Die Casters Look to Bigger 
Markets in 1957 


REPORTS ISSUED FROM THE annual meet- 
ing of the American Die Casting Insti- 
tute, held in Chicago in September, 
indicate that 1957 metal needs will be 
considerably greater than in 1956. A 
total requirement of 420,000 tons of 
zinc for die casting is forecast for 
1957, in comparison with the estimated 
355,000 tons in 1956. The previous high 
was 410,000 tons in 1955. This forecast 
assumes 1957 production of 6.5 million 
automobiles (the principal consuming 
field for zine die castings) and an in- 
creased use of die castings per car. The 
use of aluminum die castings in 1957 is 
also expected to exceed 1956 by some 
) million pounds, reaching 372 mil- 
lion pounds for the production of alumi- 
num die castings—-20 million pounds 
above the 1955 high. 

Outstanding results of the Certified 
Zine Alloy Plan—a procedure that as- 
sures users of high quality zine base 
die castings—came under discussion. 
The CZAP requires that each certified 
producer voluntarily submit production 
run die castings to an unbiased inde- 
pendent laboratory for test. Only those 
products that meet the standards for 
chemical composition required by the 
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<x proved and preferred 


> FF, 


FORMVAR... 


j 


Approximately 75% of all magnet wire used today is coated with 
Formvar-phenolic enamel. Wire enamellers, motor manufacturers and 
motor users rely on Formvar in their processes and on their products. 
Formvar has proved its value and has established a long record of 
dependability. 

Formvar is the registered trademark for polyvinyl formal resins pro 
duced and sold only by Shawinigan Resins Corporation. When com- 
bined with a phenolic resin it becomes that tough, heat resistant wire 
enamel popularly known as “‘Formvar enamel the industry standard 

Extension of this distinguished record is the purpose of Shawinigan’s 
exacting production controls and active research into variations of the 
basic formule. A recent example of progress in this area is the combi 
nation of Formvar and isocyanates for low temperature solderability 
Look to Shawinigan and Formvar for further progress. Shawinigan 
Resins Corporation, Department 5110, Springfield 1, Massachusetts 
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BARBER Cmall 
COLMAN Motore 


condensed catalog helps select exact motor needed 








Get this he Ipful catalog of Barber 
Colman a-c shaded pole motors. Designed 
tor applications re quiring long 

lite, rugged construction, these 
quality motors with high start ’ 
ing torque, low-inertia rotors 

provide quic k, positive starting un- 
der adverse conditions. Various models 
of the four types shown below 


REVERSIBLE MOTORS 


Adaptable to a variety of control 
circuits to meet many different 
requirements demanding a compact 
and powerful fast-reversing motor 
Widely used for servo-mechanisms, 
remote switching and positioning 
devices, voltage regulators, pen 
drives. Available with gear trains, 
open or enclosed, in wide range of 
ratios. Low-inertia rotors permitting 
rapid reversing and follow-up make 


these motors ideal for many elec- 
tronic control circuits 


UNIDIRECTIONAL SYNCHRONOUS GEARED 


For driving pumps, projec For chart drives, timers, For vending ond office 
tors, blowers and fans for microfilm cameras, oscil machines, rotisseries, TV 
refrigerators, gear trains lographs, and similar ap tuners, program switches, 


for vending and office plications etc 


Model shown for over- 
machines, etc 


hanging loads 





the complete line of Barber-Colman motors includes uni- 
directional, synchronous, and reversible motors — up to 1/20 
hp. With and without reduction gearing — open or enclosed 
types. Expert engineering service available to help you get the 
exact motor for your application. Write today for your free 
copy of Catalog F-4271-6. 


Barber-Colman Company 
Dept. J. 1203 Rock Street, Rockford, IIlinois 


Small Motors «Automatic Controls.tndustrial Instruments Aircraft Controls Au Distribution Products 
Overdoors ond Operators « Molded Products « Metal Cutting Tools «Machine Tools « Textile Machinery 


$36 


ASTM specification may carry the 
CZ AP symbol. 

Projects of the Institute’s Die Casting 
Research Foundation are being ad- 
vanced. The central direction of the 
research program is in developing 
methods for economic ally die casting 
high melting point metals such as 
copper-base alloys, and ultimately the 
ferrous metals. The imminence of eco 
nomical small part production of brass 
die castings due to development of im 
proved die materials is indicated by en 
couraging reports of progress. 

William J. During, president. Pre 
cision Castings Co., Division of Harsco 
Corp., Syracuse, N.Y., for the second 
time was re-elected president of the In 
stitute for the 1957 term, C. J. Sheehan 
Die Casting Div., Aluminum Company 
of America, Garwood, N.J., was elected 
vice president 


New Role of The Motor 
Application Engineer 


I. EB. GEIGER, Senior Application 
Lngineer 

Tue Master ELecraic Company Dayton 

Ohio 


PHinTY YEARS AGO, the motor user was 
careful about performance data, speed 
torque curves, full-load amperes, lock 
ed-rotor amperes, bearing designs, lu- 
brication facilities, insulation qualities 
laminations, types of starting mecha- 
nisms, etc. Before specifying a motor he 
might literally pick it to pieces and erit 
ically examine each component. Thus 
the representative of the motor manu 
facturer found himself dealing with 
electrical people who tried to appraise 
the skills of the electrical engineers who 
designed the motor. However, the use to 
which the motor was to be put was pri 
vate business. The door to the engineer 
ing department stood barred to repre 
sentatives of the motor manufacturers 
Hence, few mechanical aspects entered 
the matter 

Then, as today, 95 per cent of motor 
users were mechanical people wanting 
to do a mechanical job. The big differ 
ence is that today most motor users 
realize how smart it is to let the appli 
cation engineer in on the dark and sin 
ister secrets of their engineering plan 
ners. The modern motor application en 
gineer talks the language of mechanical 
engineering, with electrical engineering 
serving him as background. He can sit 
down at the board with a machine de 
signer and understand his problems 

\ man who specifies an electric motor 
simply wants a shaft. He wants turning 


effort called torque. He wants turning 


OCTOBER 1956 ELECTRICAL MANUPACTE RING 








how og SHC 
(aU Tare 


ae 
TS anied 


a 


T ype F (one of a complete 
line of P-K Self-tapping 
Screws) used for the 
making of fastenings to 
ferrous and non-ferrous 
castings, bronze or brass 
forgings, heavy gage 
sheet metals, structural 
steel, plastics, impreg 
nated plywood and 


other materials 


PARKER-KALON 


Sold Everywhere Through Leading Industrial Distributors 


Factory: Clifton, New Jersey — Warehouses 


RECEDING (RK COVED 


Chicago, Illinois 


ISON a 
forEVINRUDE 








1. DRIVE HOUSING 2. ORIVE GHAFT 





3 EXHAUST 





BAFFLE 





4 PK TYPE F GCREW 


How do you keep a baffle from dropping down out of 
position? Designers of Evinrude outboard motors found 
the answer. No need for an expensive tapping operation 
or for a complicated stamping. Simply provide a cored 
hole in the casting, insert the stamping and then drive a 
Parker-Kalon Type F Screw through the hole in the die 
cast housing. The screw acts as a retainer for the baffle 
and because it is a Parker-Kalon Self-tapping Screw, 
there is no chance of its loosening during the operation of 
the motor. Yet it can be removed, if necessary. 
This application is one example of the versatility of 
P-K Screws which designers can employ for various func 


tions supplementary to fastening 


PARKER-KALON DIVISION, General 
Manufacturers 


American Transportation Corporation 


of Self-tapping Screws, Socket Screwn, Ser Masonry Nails 


Wing Nuts and Thumb 


ewnatls 


Screws 


fasteners 


Los A nipge le Ss, ( ‘alifor nia 


~!] 





speed called rpm. The shaft must stay 
in place, not break or bend, run safely 
-« @ , under any ambient condition and never 


Eaany to a. —... stop unless signaled to do so by auto- 


matic or manual control. The shaft may 
AX Mount transducer 






be required to reverse quickly or often 
or infrequently: It may be required for 
a series of rapid starts and stops or for 
| a series of selective or variable speeds. 
A driving shaft versed in simple or com- 
pound acrobatics is the ultimate dream 
of every machine designer or process 
program planner. His thoughts go into ° 
action through a motor shaft. 

The portion behind the shoulder of 
the shaft contains the motor maker's 


fe Connect output to counter, recorder, 
or control 


a Piug into AC outlet 






Automatically 
Batch and Count 
Metal Objects 


with NEW eLtectro 
PROXIMITY Model 
4950-8 system 
TRANSDUCER SYSTEMS $97.60 iit 


skill. Investigation here is net impera- 
tive and is only prompted by doubt as to 
reliability. In this connection, the user 
| has a distinct responsibility to the sup 
plier. He must tell the supplier the 
Now, extra sensitivity detects metals Send for new Bulletin whole story. 


at greater range. Drive electronic CPP356 today! A motor manufacturer can produce 


— at nape af to ae ELECTRO a “ “et shaft performance electrically. He can 
operations /sec variety of pickups FUME ' do it mechanically. He can combine the 
PRODUCTS ores 


are provided to meet your particular 


' Ic * oe) | two. He can even introduce electronics 
applications. JIC _approved enclo LABORATORIES eee | and many other schemes—all with shaft 
sures available. Complete with 10° 2°, : 
sabi 4 pick 4501-EM Ravenswood Avenue *,°, performance in mind. He would much 
anaes eee tons oS ater ‘e"e! prefer to have inquiries for torque at 

LOngbeach 1-1707 refer to have inquiries for torque ¢ 
Model 4950-RB has SPOT Canada: Atlas Radio Ltd., Toronto efe 


relay. Frequencies up to 3600 oe) certain speeds and certain data other 


operations/min. for controlling @¢ | than simply a request for horsepower 
speed measurements, control, ‘ 
electrical circuits and machin 


* Before he will consider the perform- 
counting & recording Se, ; , 
ery. S990 list ' | ance specifications for a motor com- 
se 8 


Complete line of transducers for 


ee a vlete, the motor application engineer 
WaeaeaeaearataeatceatanatatstatenatataneseeteseneeeDtOSONRNGENRe ust see the followinn: = 


1. Shaft rpm required 





Shaft torque required 


~ bh 


Running time and duty cycles 
including starts, stops, reversals, 


Want further data on , halle 


tions at the job 


or hazardous condi 


» Inertia loads connected 


advertised products? 6. Friction loads connected 


7. Type and kind of equipment be 
ing motorized; start free or load 
c ae ed, ete. 
A S you scan the advertising pages your interest may 8. The specifications of the electri . 
be stimulated in various products or services that energy available; line drop pos 
tie in with your development projects and on which aan, any 
[. . ; ; 9, Power take-off means and 
you would like more detailed information. 


shocks or jams involved; flex 
ible coupling, V-belts, sproc ket 


Obey that impulse to send for the bulletins or other and chain, ete. 
technical literature offered by the advertisers. 10. Mounting position 


The shaft horsepower actually needed 


The Reader Inquiry Service cards just preceding the 
back cover make it convenient to request data from 
several different companies and obviate the need for pertinent information, can prescribe 


detail correspondence. ee Save 
The principal purpose of this dis- 


is easily figured by a simple formula 
Any motor maker, with all the other 


course is to get the motor user to appre- 


Separate postcards are provided that will serve also ciate how many factors, vitally  im- 
to register your request for article reprints and for portant to satisfactory results, are in 


further information on new materials and components volved in the application of the motor 


described in the editorial pages and/or gears, brakes, variable-speed 


feature fluid-drive, selective-speed fea- 
ture or any other combination from 





which a certain performance is wanted, 
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When you plan to purchase new motors, you'll want the best—at the most 
reasonable cost. You will demand built-for-the-job efficiency, and no 
compromises with quality. You will expect co-operation at each stage of design 
and development—and on through to manufacture and delivery on the date 
specified. And after installation, you'll want long-life and the minimum of 
down-time for servicing. At all times, you will appreciate being a special customer 


of the motor manufacturer—whether you buy one, or one hundred motors. 


All this you can expect from Diehl. The best built-for-the-job 


motor at the most reasonable cost. You will get the benefit of 69 
years of Diehl know-how applied to your particular requirements. 
For Diehl design, sales and installation engineers comprise one 


of the finest teams of electric motor experts in America today. 


The emphasis at Diehl is on close liaison with all 
customers at every stage of production. Give your 
power problems to a Diehl motor specialist. Get the 
right answers and the best motors—fast. You 
invest in performance when you design with Diehl. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Electrical Division of THE SINGER MANUFACTURING COMPANY 


Finderne Plant, Somerville, NJ 
Please send me Bulletin No. 3526 


Nome 
Company 
Street 


a enenant enti 
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SO WHY BUY A Control THAT’S THE WRONG SIZE? 


FURNAS 


MAGNETIC 
CONTROLS 
GIVE YOU 


CORRECT 
CAPACITY 


FOR 
THE JOB! 





SERIES YD 
SIZE) 


atts 
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1024 McKEE STREET, BATAVIA, 


The many in-between sizes in the 
Furnas Electric starter line let you 
select the motor control that is 
best suited for your particular re- 
quirements— with no wasted ca- 
pacity and expense. By matching 
the starter to the job you can save 
up to 250%. For proof, we invite 
your comparison of the Furnas 
Electric line of starters consisting 
of 9 sizes with the 5 sizes nor- 
mally offered. 


And you can save up to 409% in 
space by securing the correct size 
starters for the job, Furnas Elec- 
tric produces more stock sizes of 
starters in the 1-100 hp range than 
other control manufacturers. 


—-r 

oe 

A . 

os sl 
SERIES YE SERIES YF 
SIZE 1% SIZE 2 





ILLINOIS 












It is well to invite the motor application 
engineer in on the engineering problem 
A good one will keep any confidences. 
His only thought is final good perform- 
ance. He wants to come back after the 
product is running to find satisfaction. 
As a good doctor does, he must investi 


gate before he can prescribe 


U.S. Weather Bureau Radar 


Earlier and more reliable storm warn- 
ings will soon be possible through new 
U. S. Weather Bureau radars that can 
detect and track hurricane and torna 
does up to 250 miles away 

Raytheon Manufacturing Company of 


Waltham, Mass.., 


type weather radars for the Department 


will produce 39 new- 
of Commerce—tailor-made to Weather 
Bureau and forecasting needs, The U.S. 
Navy's Bureau of Aeronautics will use 
eight of these equipments here and 
abroad 

The new radars will be linked into a 
planned nationwide network of radar 
weather stations strategically located 
throughout the country. By tracking a 
storm and relaying the findings from 
one station to the next without losing 
contact with the distrubance, meteorolo 
gists will be able to make a continuous 
check of storm progress and develop- 
ment, 

Use of this network, Weather Bureau 
ofhicials pointed out, will reduce difhicul 
ties in plotting hurricanes as they ap 
proach the coast. It will also be used 
to help guide planes and ships safely 
through turbulent weather and severe 
storms 

Preliminary investigations suggest 
that these radars will also be useful in 
determining the total amounts of rain 
falling over a particular watershed; 
this information will be invaluable in 
forecasting flash floods, a serious prob 
lem in many parts of the United States 

The radar beam of these new sets 
will penetrate deeper into severe storms, 
such as hurricanes and tornadoes, than 
those of existing weather radars. This 
advantage will make it possible not only 
to plot a storm’s depth as well as its 
frontal edge. but also—in the case of 
hurricanes—to better gage the location 
and shape of the storm’s eye. which is 
often the key to its future path 

The new radar promises to be a valu 
able research tool for meteorologists in 
their search for new knowledge of the 
weather and the atmosphere. They will 
be able to study a storm’s entire life 
eycle and analyze its structure from 
the time it forms until it disappears 

The radars will be adaptable to the 
various type of weather found in the 


iM TORE) MSO ELECTRICAI TANEL FACTORING 











Quiet, smooth, perfect performance... 





in home laundry equipment using SKF’ ball bearings 


Leading manufacturers of home laundry equipment 
(names on request) rely on csi” Single Row, Deep Groove 
Ball Bearings for quiet, smooth-running performance. 


Whatever your product, it will pay you, too, to switch 
to @cs anti-friction bearings and get the plus values 
which are built into every one. 


7730 


SKF —eveEeRY TYPE—EVERY USE 


\ 


( O Ball Bearings 


} ite t _ vat ” 
(_) Cylindrical Roller Bearings Tyeon Bearing Corporation 
= Spherical Roller Bearings 


Cc) Tapered Roller Bearings (“Tyson ) 





SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


READER INOUIKY SERVICE CARDS, PRECEDING BACK COVER 


$41 











CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat 
ing application 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 


for full information on the 
complete line of Chromalox 
Electric Heaters and controls 

For ideas on additional ap 
plications of electric heat 
request Booklet F1550— “101 
Ways to Apply Electric Heat 





Edwin L. Wiegand Company 
7530 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


e- 
} EDWIN L. WIEGAND COMPANY 

1 7530 Thomas Boulevard Pittsburgh 8, Pa 
| would like to have 

| () 4 copy of Catalog 50 

1 [a copy of “101 Ways 

| [-] a Sales Engineer contact me 

| 

| 

| 

| 

| 

| 

! 
L 


Name 


Cempany 


United States. For example, during the 
August to No- 
vember, a transmitter ideal for hurri- 


hurricane season, from 
cane detection will be used along the 
eastern seaboard. When the hurricane 
season is past, provision is made for the 
set to be converted quickly for best 
coverage of less severe weather such as 
snow, drizzle and fog 

Because of limited funds, the Weather 
Bureau has used storm detection radars 
which were originally designed to sup- 
port military Funds 
for new radars for specialized Weather 
Bureau needs were recently voted by 


tactical missions. 


Congress 

The system is designed and construct- 
ed to operate 23 hr per day over ex 
tended periods of time in the face of a 
wide conditions 
Three operating frequencies are 


variety of climatic 


avail 
able (each with a choice of 0.5, 2 or 4 


X-Band, 9300 
C-Band, 5600-5650 mes; and 
S-Band, 2700-2900 mes. The equipment 
is designed to 


microsee pulse widths) 
9500 mes 


permit changing fre- 


quencies and pulse widths in a mini- 
mum amount of time. Peak power out 
put is approximately 250 kw on X- and 
C-Band and 500 kw on S-Band. An off 
center PPL permits enlarging a selected 
area for detailed study. A range height 
indicator provides an accurate indica 
tion of target altitude and slant range 
\ range indicator plots relative target 
intensity against distance in the form 
of a straight line graph. The antenna 
may be sector-scanned in either azimuth 
or elevation to 
study of a 
PPI is 


poses 


permit . concentrated 
particular area, A’ remote 


provided for photographic pur 


Expansion of Closed-Circuit 
TV Predicted by Dr. Zworykin 


SERVING AS AN EXTENSION of human 


sight ‘ losed circun television will ex 
pand greatly during the coming years, 


Dr. Viadimir K. Zworykin, 


scientist and honorary vice 


television 
president 
of the Radio Corporation of 
told) graduates of RCA Institutes at 
recent commencement exercises in New 


York 


“Apart from the many uses of closed 


America, 


cireuit television in education, industry 
and research, we can envisage it in 
many other fields, such as an aid to the 
housewife, giving her visual access from 
the living room to the kitchen, nursery. 
play area and entrance way; and to the 
farmer, providing overall views of the 
tables, yards and outbuildings,” said 


Dr. Zworykin. “Your 


well witness an expansion in this field 


generation may 








Better Dielectric Quality 
Low Cost 


UNIFORM QUALITY 
FROM 100% VIRGIN 
KRAFT STOCK 


These three grades of fibre board 
are free of metallic particles. Be- 
cause of their excellent dielectric, 
physical and chemical properties, 
they are widely used to replace 
more costly insulating materiais. 


PRESSITE—an absorbent, unsized 


material of great purity for use 
principally in air, oil and askarel 
transformers. 


ELECTRITE—a high grade board 


with high tensile and dielectric 
strength. Used in a large variety 
of punchings and other insulat- 
ing applications. 


DENSITE—an extremely hard and 


tough board of superior quality 
Used by many leading manufac- 
turers of electrical equipment to 
replace more costly materials. 


WEST VIRGINIA 
PULP AND PAPER 
COMPANY 


Pulp Products Department 
230 Park Avenue, 
New York 17, N.Y 
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the Beryllium Copper ROLLPIN’ 


Strong . 


Now you can use Rollpin to cut assembly and maintenance 
costs in a whole new group of applications. A new line made 
of beryllium copper, one of the strongest of the copper base 
alloys, opens the door to a wide variety of uses where re- 
sistance to corrosive attack, good electrical properties and 
These slotted 


tubular copper spring-pins can be used in assemblies that 


other unusual characteristics are required. 


range from plumbing fixtures to electrical instruments, par- 
ticularly in conjunction with other copper base alloy com- 
ponents. 


ELASTIC STOP NUT 


ay 
OLD, 
“hit 


TRADE a 





~ 


teplace tapered pin 


highly resistant to corrosion . . . nonmagnetic . . 


extremely conductive 


Rollpin has already established its ability to replace taper 
pins, straight pins and set screws; to serve as a rivet, dowel, 
hinge pin, cotter pin or stop pin... eliminating special ma- 
chining, tapping and the need for hole reaming or precision 
tolerances, Driven into a hole drilled to normal production 
standards, it locks securely in place, yet can be readily 
drifted out and reused whenever necessary. 

Rollpin is available in beryllium copper from .062”- di- 
ameter to .250” 


to .500” 


diameter, and in steel and stainless steel up 


- diameter. 


CORPORATION OF AMERICA 


Dept. R35-1022, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road Union, New Jersey 


Please send me the following free fastening information 


Data on beryllium Here is a drawing of our product 


copper Rollpin What self-locking fastener would yeu 
suggest? 
Nome Title 


Firm 
Street 


City 
















































































































































































































HOW THERMISTORS CAN HELP YOU 


Maintaining Constant 
Lamp Brightness 
with 


GLENNITE” Thermistors 


Versatile GLENNITE Thermistors can help you solve your circuit design 
problems. For instance, in the schematic shown above, by placing a 
thermistor (T1) in parallel with the lamp, the brightness of the lamp 
remains constant because this thermally sensitive resistor com- 
pensates for voltage fluctuations in the circuit or ambient tem- 
perature variations in the lamp. By using another thermistor (12) 

in series with the lamp, an effective time-delay is obtained, 
preventing current surges from blowing the lamp filament 
Thermistors from Gulton Industries are now available for 
every application in a complete assortment of configura 
tions and sizes including wafer, bead, probe, and rod 

units. Space-saving wafer thermistors, for example, 


occupy 1/5 the space of conventional types possess- 


ing the same power handling abilities, are made 


as small as 06", and have temperature 


coefficients up to 7% /°C 

If your project encompasses temperature 
compensating, controlling or indicating 
requirements, GLENNITE Thermistors 
can help you. And if you have a 

design problem that needs outside 
assistance, it’s immediately avail- 

able from our field representa 


tive without obligation 


Thermistor Division 


GULTO 


INDUSTRI 


METUCHEN NEW JERGEY 












which exceeds the phenomenal growth 
which we have experienced in broad 
cast television.” 

Dr. Zworykin declared that the intro- 
duction of color television to the Amer- 
ican home and the conversion of broad 
casting facilities to color will provide 
a broad field of activity for engineers 
and servicemen for several years. 

“In parallel with the expansion of 
color television in the United States 
there will be a comparable expansion 
of black-and-white television, eventually 
supplemented by color television, in 
other parts of the world. The establish 
ment of international television net- 
works, linking nations and continents 
will follow this development closely.” 

Discussing new laboratory advances, 
he said that further progress in solid 
state electronics will eventually give rise 
to new methods of television picture re 
production, replacing the cathode ray 
tube with a wall display, or “mural 
television.” 

“The old objective of the fully auto 
mated factory, relieving men of purely 
routine jobs so that their talents may 
be employed in higher skills, is being 
realized to an increasing extent through 
the medium of electronics,’ Dr. 
Zworykin stated. “The field of automa 
tion presents the man trained in ele¢ 
tronics with an enormous variety of 
challenging problems, whose solution is 
vital for the continued improvement of 
our standard of living.” 


Transistor and 
Receiving Tube Sales Up 


RETMA kerorts THAT manufacturers 
sold over one million entertainment and 
non-entertainment type transistors in 
June and nearly five million units in the 
first six months of 1956 

Total transistor sales in June were 
reported to be 1,130,756 units with a 
dollar value of $3,645,293, nearly four 
times the number sold last year. Sales 
of the semiconductor device during the 
first half of 1956 totaled 4,758,603 units 
with a dollar value of $13,728,111. 
RETMA said. Sales of cathode ray 
tubes in June declined from the May 
level while sales of receiving tubes in 
creased, Picture tube sales in June 
totaled 776,601 units valued at $13,663 
108 compared with 906,737 tubes 
worth $16,123,625 sold in May. Sales 
in June 1955 had totaled 706,890 pic 
ture tubes worth $13,244,499. 

The receiving tube sales report 
showed 39,037,000 tubes with a value 
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KEADER 


INOLIRY 


ACME-NEW PORT 
STEEL COMPANY 


Newport, Kentucky 


meat September 14th, 1956, the 
property and facilities formerly owned 
and operated by the Newport Steel Corpo- 
ration, are now owned and will be operated 
by the Acme-Newport Steel Company, a 
wholly owned subsidiary of Acme Steel 


Company, Chicago, Illinois. 


Acme Steel Company has been in busi- 
ness for 76 years and produces hot and cold 
rolled strip steel at its Riverdale Mill adja- 
cent to Chicago. Our Company has devel- 
oped a substantial business in special steel 
products such as Steel Strapping—Stitching 
Wire—Container Hoops—Floor Plate— 
Dexion Slotted Angle—Galvanized Flexible 


Conduit and other specialty products. 


Acme-Newport Steel Company will 
continue to produce its present line of 
products. These will eventually be aug- 


mented by more steel specialties. 


Present Newport Steel management will 
continue to administer the business with 
A. P. Miller as Vice President and General 
Manager, and Carl M. Riefkin as Vice 
President in Charge of Sales. 





SERVICE CAKDS, PRECEDING BACK COVES 


The consolidation of Acme Steel and 
Newport Steel brings many advantages to 
both companies and holds promise for 
more flexible application of their combined 
facilities to better serve users of steel 


throughout a broad range of industries. 


Acme Steel Company, through its sub- 
sidiary the Acme-Newport Steel Company 
is happy to become part of the great Ohio 
Valley community and looks forward with 
confidence to participation in the growth 


and development of this prosperous area, 


We welcome into the Acme Steel family 
all the present employees of Newport Steel. 
Their cooperation is sought in making this 
afhliation a successful enterprise... an 
enterprise which will result in benefit and 
security for our employees, our customers, 
the community of which we are a part and 


our thousands of shareholders. 


A 

/ ; a $ 
(l WY bi ‘R 
{ Carl J. Sharp, 


Chairman of the Board, Acme Steel Company 






Frederick M. Gillies, 


President, Acme Steel Company 


ACME STEEL COMPANY, Chicago, Illinois 
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PRECISION 


‘THIN-LINE’ POCKET-SIZE Model 


' 20,000 ohms-per-volt V.0O.M. 





| 
\ esedel 110 small-sized instrument convenience 
Complete with vinyl case * Fits Your Pocket... Fits Your Tube-Caddy 
' ohmmeter batterie the ideal extra V.0.M. for field and service 
{ — ; ty > Scan ? ¢ Extra-High Sensitivity 
\ Simensions bil” & 9% £0,000 ohms per volt DC...5000 ohms per volt AC 
x 5%”. Shipping weight * Extra-Low... Extra-High Voltage Ranges 
i } ibs. Net Price $32.50 1.5 voits full-scale extra-low AC and OC 
’ { : ' 3000 volts full-scale extra-high AC and DC 
Iso Available 
’ \ acetes Gs Pieces ; * Extra-Wide Resistance Ranges 
, | to Model 110 at ' self-contained up to 20 megohms 
| | nce t ’ ohms | ¢ Complete Current Ranges Up to 600 ma 
set Price $28.98 | © Complete Decibel Ranges from —20 to +70 db 

| ° 3%" Full-View Meter... Long, Easy-Reading Scales 

\ 





} PRECISION Apparatus Company, inc. 
70-31 84th Street, Glendale 27, L. 1., N. Y. 


Export, 458 Broadway, New York 13, N.Y. U.S.A. @ Cables: MORHANEX 
Canada; Atlas Radio Corp. Ltd. © 50 Wingold Ave., Toronto 10, Ontaric 
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of $32,176,000 sold in June compared 
with 33,015,000 tubes worth $27,145,- 
000 sold in May. Manufacturers’ sales 
of receiving tubes totaled 40,821,000 
units with a value of $31,256,000 in 


June 1955. 


increasing Complexity of 
Engineering Education 
Discussed 


[HE GROWING COMPLEXITY of electric- 
al engineering and the increasing dif 
ficulty of training young men for a 
career in the profession were spelled out 
at the Fall General Meeting of the 
American Institute of Electrical En 
gineers in Chicago. How to solve these 
problems now and in the tee hnology 
of the future was the gist of an address 
by Dr. F. E. Terman, dean of the 
School of Engineering and Provost of 
Stanford University, given upon his 
receiving the first Member-for-Life 
Medal from the Institute. The Medal 
will be awarded annually to an en- 
gineering educator 

The great problem in training elec 
trical engineers today is that there is 
so much that is worth learning as the 
profession becomes more and more 
complicated, Dr. Terman said. Although 
the world is becoming more compli 
cated, man today is no more capable 
of learning than his parents; hence 
ways must be devised to simplify and 
better organize engineering knowledge 
he said 

“Ways must be found to teach more 
material as well as to teach material 
ot greater difficulty to the same kinds 
of boys in the same length of time 
This means making a given subject 
easier to understand and more general 
in its applicability 

“Today the young electrical engineer 
will not achieve his full potentialities 
unless he acquires a considerable 
amount of formal training beyond his 
bachelor’s degree, obtained in graduate 
school, evening school, or a carefully 
planned industrial training program 
Unorganized ‘on the job experience 
while valuable. is no substitute for 
formal training in a field where the 


technological complexity is increasing 


so rapidly There is also a growing 
awareness today that the student's time 
in the undergraduate curriculum is so 
precious that none of it should be 


wasted on knowledge that can be gained 
almost as well in industry or in ae 
quiring the knowledge or skills that 


will become obsolete in the years ahead 
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Enlargement showing the contact springs at the 
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hes are used in industrial and commercial lighting 
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model of the Levolier® 
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The Anaconda alloy tailored for this 
punishing service actually costs less 


industrial service, the spring mate rial ha 
to be tough and durable 


THE SOLUTION: I[n 1952, McGill di: 


cussed the proble m of an alternate spring 


material with a metallurgical engineer 





from The American Bra Compan 
After an analysis of the requirement i 
special Anaconda alloy Va ottered 
Ambronze-422, rolled to pring temper 
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Somers Thin Strip now 
Gauged by Nuclear Energy 


To meet the increasing demands of 
electronics and other industries for 
uniform closer tolerances, Somers Brass 
has taken advantage of one of the 
latest developments in the electronic 
field by installing the first Accu-Ray 
gauges in the non-ferrous industry 
These units make it possible to check 
and control thickness from edge to 
edge throughout each coil to a degree 
of accuracy never before known. 


Accu-Ray gauging is typical of the 
modern methods Somers combines with 
engineering experience to provide thin 
strip metal to your most rigid speci- 
fications. Nickel, Monel, and Nickel 
Alloys from .020” to .00075”. Brass, 
Bronze, Copper and Alloys from 
010" to .00075”". 


d 


4° ry 





Somers Brass Company, Inc. 
110 BALDWIN AVE 


WATERBURY, CONN, 


348 


The fundamentals, methods, and at 
titudes that a young electrical enginees 
receives from his formal college train 
ing must last a lifetime in a world that 
is constantly 


that the 


idvancing. This requires 
focus be more than ever on 
those basic principles that will con 
tinue to be useful and important 10, 


20 or even 30 years in the future 


Dr. Terman observed that it is be 
coming increasingly necessary for 
young engineers to take additional 


college training. and that a doctorate 

is becoming more and more valuable 
Today there is no such thing as an 

electrical 


said ‘Rather 


shortage of engineers in all categories, 


over-trained enginert he 


although there is a 
the shortage is greater the higher the 
level of training.” 

Dy Terman said that increasing 


broad field of 


electrical engineering is both inevitable 


“fragmentation” of the 


and necessary 

“From an educational point of view 
this means that educators must devise 
curricula possessing a basic core which 
combines those fundamentals that are 
common to these various specialized but 
highly important areas of activity and 
in addition, allow room for the 4-year 
<tudent to specialize at least moderately 
in one or two areas of his choice.” 

Dr. Terman also called for more 
flexibility in selection of subjects taken 
by the student engineer. “One of the 
most important steps which engineer 
ing education can take in the future 
is to arrange matters so that each 
student has the opportunity to tailor 
his curriculum to fit his personal char 


acteristics, rather than 


being forced 
into a predetermined mold that is the 


same for all students.” 


Automation May Bring Broad 
Revival of Skilled Artisans 


luk NEED TO AVOID over-standardization 
of consumer products in the future 
era of automation may bring about “a 
broad revival of the small workshop in 
which individual artisans will again 
practice crafts or skills that have lost 
their relative economic importance dur 
ing the past few generations,” Dr 
Douglas H. Ewing, vice-president, RCA 
Laboratories said in an address before 
the annual meeting of the Instrument 
Society of America in New York. The 
further standardization that may be 
achieved by automatic factories will be 
beneficial in such areas as the produc 
tion of basic assemblies which go into 
television sets, automobiles, and home 
appliances, but not in the final product 
where individual preferences in style 


color, size and shape on the part of 








IT’S EXTREMELY 


“SENSITIVE” 


MERCOID 


DIAPHRAGM CONTROI 
FOR LOW PRESSURES 


HAS HERMETICALLY SEALED 
MAGNETIC MERCURY SWITCH 


Here's a diaphragm operated pressure 
control for use on low pressure appli- 
cations where the control is required 
to operate from changes of fractions 
of inches of water (pressure). It has 
many applications such as for operat- 
ing from changes in draft conditions 
(either forced or induced;) to operate 
from slight changes in head pressure; 
for high or low alarm devices on air 
or gas lines. 


OPERATING RANGES—six ranges 
available from 0-1” pressure to 1-30” 
vacuum with sensitivities varying from 
01” pressure to 0.2” vacuum depending 
upon range selected 


CIRCUIT ARRANGEMENTS—several 
models available to accomplish the fol- 
lowing operations: 


SPST—USING ONE MAGNETIC 
SWITCH—"' switch contact opens on increase 
of pressure or switch contact closes on increase 
of pressure.” 


STAGE OPERATION—SPST USING 
TWO MAGNETIC SWITCHES —"‘ open 
both switch contacts on increase of pressure’; 
‘close both switch contacts on increase of 
pressure’; “close one switch on increase an 
other on decrease’, “open one switch on in- 


crease another on decrease’’. 


CASE STYLES—three types to meet fol- 
lowing conditions: Indoor (general pur- 
pose), Outdoor (weather resistant), and 
Hazardous Locations (explosion proof). 


WRITE FOR BULLETIN No. 13 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, lil. 


Manufacturers of controls for pressure, tem- 

perature, liquid level, float, mechanical oper- 

ation, etc. All equipped with hermetically 
sealed mercury contacts. 
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MACALLEN COMPANY 


BAY ROAD CHICAGO: 565 W. WASHINGTON BLVD. 


NEWMARKET, NEW HAMPSHIRE CLEVELAND: 1231 SUPERIOR AVE. 










CONNECTORS 


MILLIONS IN USE! 





pendable line of wire connectors 
sizes in Bakelite and Porcelain. Preferred 
their 
quality and low price 


Hi WIRE STRIPPERS 


« NEW “Hi-SPEED” MODEL 
e FULLY AUTOMATIC 

e EASY TO USE 

« LOW IN COST 


because of 


Fully automatic 
Single squeeze 
of the handles 
removes insula 
tion and keeps 
jaws open until 
stripped wire is 
removed 

Perfect balance 
for tireless 
stripping by 
men and women 


alike. Made to 
fit =the palm 
of your hand 


Seven sizes for 
all wire strip 
ping needs from 
No 8 gauge 
through No 30 
twin ltead-in 
etc 


NAME 
FIRM 
STREET 





445 ELM ST 


350 


(HE GWAR 
WUE es 


advantages of 


Hi offers the most complete 





SEND WIRE CONNECTOR SAMPLES 
SEND FREE CATALOG 


HOLUB INDUSTRIES, Inc. 







































BAKELITE 
“SCREW-ON” 
CONNECTORS 


PORCELAIN 
“SCREW-ON” 
CONNECTORS 


BAKELITE 
SET-SCREW 
CONNECTORS 


most de 
Twelve 


compact design, high 


STATE 


BACKED BY OVER A 
QUARTER CENTURY 
KNOW-HOW IN 
ELECTRICAL PRODUCTS 


* SYCAMORE, ILL 


the consumer still predominate 

Dr. Ewing predicted that there may 
be two possible answers to the problem 
of over-standardization, the first being 
tech- 
niques that will permit the production 


the development of electronic 
of a variety of designs on the produc- 


tion line of an automatic factory. 


“Future electronic designs, respond 
ing automatically to instructions in the 
manner of today’s computers and data- 
processing systems may vary the opera 
tion of machines in the later stages of 
the production line according to a pre- 
determined schedule, causing the fi- 
nished products to emerge in a number 
of different built 


around assemblies,” 


exterior designs 


identical interior 
he said. “This represents an automatic 


method for achieving at least as much 


variety as we now have in such mass 
production items as automobiles and 
television sets 

“It is doubtful that the relatively 


limited variety that can be achieved in 


this way will entirely suffice in an era 


when the average consumer will have 


a higher income, more leisure, and per 
haps a broader educational and cultural 
background than he does today. Even 
now, custom-built or hand-made prod- 
ucts are sold at a premium largely be- 
satisfy a basic desire for 


cause they 


individuality. In the future era of auto 


mation, this tendency is likely to 
become more pronounced. 
“Under these circumstances, it is 


that the advent of 


widespread automation will bring not 


entirely possible 


only large automatic factories, but a 


broad revival of the small workshop in 
which individual artisans will again 
practice crafts or skills that have lost 
their relative economic importance dur 
few generations in our 


ing the past 


industrialized society.” 


While 


paradoxical, Dh 


such a development appears 


Ewing said the en 
vironment which is likely to be created 
by widespread automation “is one for 
which this type of activity is uniquely 
suited. The question of achieving suff 
cient variety with automatic production 
thus itself in 


trend 


may resolve a complete 


reversal of the toward greater 


standardization during the past 50 to 
skilled 


to the position which he held in earlier 


75 years, restoring the artisan 


society, Considered in this light, auto 


mation promises not only a major 


revolution in our technology and our 
economy, but a more productive society 


in every sense 


Electronic Fuel Injection 
Control for Automobiles 


A NEW FUEL-INJECTION SYSTEM 
been introduced by the Eclipse Machine 


has 









Class 22P 
6PDT Relay 
with 20-pin Plug 


for every purpose 


@ Simplify wiring—avoid need- 
less handling and exposure. 
Relay can remain packaged until 
wiring is completed. May be plug- 
ged-in “on the job” after equipment 
is installed 


@ Quickly removed or replaced. 
Wiring is not disturbed. No special 
skill or equipment is required 

@ Permit inspection, testing or 
adjustment with negligible 
down time. 


Class 11 Relay with 
40-109 hermeticol- 
ly sealed or dust 
tight enclosure and 
heavy duty glass 
to metal octal 
plug. 





Magnecraft Plug-in Relays are 
available in miniature and sub-minia- 
ture sizes — open, hermetically sealed 
and dust tight enclosed. Wide range 
of operating voltages or currents, con- 
tact arrangements and plugs. 


Tell us what you need or send 
for catalog. 


MAGNECRAFT 





Electric Company 


3350D W. Grand, Chicago 51, Ill. 
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SPECIAL 





rotary rectifier for speed control 


This is a unique, commutating device, specially buile by ESCO, 

to provide a signal used for accurate, wide-range speed control 

for a variable frequency alternator. 

It’s a rectifier because it supplies a DC speed control current from 

an AC alternator output. Special windings in the alternator 

impress a “revolving voltage’ on a fixed commutator within the 
: device. Rotating brushes collect this voltage, in proper synchroni- 
zation, to deliver a DC output through two slip rings. This 
output is exactly proportional to the air gap flux of the alternator 
and is used to control the drive motor speed. This particular 
method was chosen for its exceptionally smooth, accurate control 
over a wide speed range from well below 100 rpm to above 4,000. 
This is typical of ESCO’s unusual ability to design special rotary 
equipment to meet customer needs. Whether or not your problem 
is this special, remember ESCO's forty years of broad experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen. 
Refer to Esco Catalog in section 4a/EL in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem . . . we'll be glad 
to show you how we would go about solving it for you. 


Euef ic Gp LTY CO. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 

















70 PAGES OF HELPFUL DESICN DATA ON 


PRINTED CIRCUITS 


R ECENT and continuing developments in printed circuitry have 
been the subject of a series of highly informative original articles 
published in ELecrricaL, MANUFACTURING. 

Eleven of the most factual and timely articles are now pre 
sented in bound booklet form in the latest edition of the multiple 
reprint, “Printed Circuits.” Each article is presented in its en 
tirety with all the original illustrations, schematics and diagrams 
Contents include 


Mass Production of Electronic Subassemblies, October 1954, 4pp. A 
completely automatic system for coordinate placement of standard 
discrete components on printed circuit wafers. Punch tape signals 
and servomechanisms are used for program control 


Automatic Production for Electronics, July 1954, 9pp. Fabrication 
techniques used in automatic production in the electronics field 
Also some discussion of basic design factors 


Principles of Electronic Circuit Packaging, August 1955, 9 pp. A basi: 
system applicable to automatic component assembly. Four basic 
packages are described, General principles of printed wiring 
construction, thermal adequacy, and physical requirements for 
ruggedness 


Printed Circuits Have Versatility Plus, June 1955, Spp. Unique quali 
ties of printed circuits which make them highly adaptable for a 
wide variety of applications outside the electronics field. Con 
tact decks in compact switches, resistance strain gages, power 
transformers, airplane deicers and wiring harnesses are new ap 
plications discussed 


Simplifying Fabrication of Printed Circuits, February 1954, 4pp. An 
improved stencil-etch process utilizing nitric acid which cuts 
printed circuit production time drastically Detailed discussion 
of fabrication techniques 


Etched Wiring Simplifies Macnetic Amplifier Design, January 1955, 2pp 
The combination of etched and wire harness connective elements 
decreases production time and reduces size to fit restricted spaces 


New Molding Process for Printed Resistors and Capacitors, January 
1955, 8pp. Formulation of resistor inks: printing and wiring pro 
cedures; the effects of formulation and operational variables on 
resistor characteristics. Equipment used is described 


A New Compression-Molding Process for Printed Capacitors, February 
1955, Spp. Direct printing of film capacitors on ceramic bases 
within close tolerance limits. Equipment and processes are de 
scribed, Characteristics under various formulating and operational) 
conditions are analyzed 


New Developments in Automatic Production for Electronics, April 1955 
6pp. A report on several phases of the overall automatic produc 
tion program: a machine for inserting 24 different components int: 
a printed circuit board, an automatically programmed punching 
machine, an adaptation of the Tinker-Toy technique, and a com 
ponents manufacturer s view on special packaging 


Quality-Type Components for Printed Wiring, October 1955, 6pp. The 
avoidance of transmission of mechanical stress in components de 
signed for easv insertion into printed circuit boards. Although 
primarily intended for military equipment, new component designs 
are adaptable to home and commercial products 


Artwork Procedures in Printed Wiring, January 1956, 6pp. Artwork 
procedures in making up masters for printed wiring boards. Basi: 
problems are related to procedure Tolerance costs ind other 
factors are stressed in a “how-to-do-it” approach 


e Copies of “Printed Circuits” are available at $2.50 each on orders 
accompanied by remittance, including 3 percent sales tax for New 
York City deliveries. Please address Reader Service Dept.. The 
Gage Publishing Company, 1250 Sixth Avenue, New York 20 


Division of Bendix Aviation Corp. that 
uses a transistorized electronic modu 
lator to adjust the quantity of fuel to 
various starting and driving conditions 
The Electrojector has gone through 
laboratory and road-test stages and is 
now ready to be adapted to engines 
of any automobile manufacturer. In 
creased power for safety, better fuel 
economy, quicker starts and warm-up 
wider selection of fuels (another 
economy for the average motorist) 
more room under the hood, faster and 
livelier response to the throttle, elimi 
nation of vapor locks, and no corner 
ing. or hillangle effects are some of 
the user benefits claimed for the design 
No carburetor nor bulky air cleaner i- 
required 

Klectrojector literally shoots jets of 
fuel, electronically timed, into the in 
take ports of an engine’s cylinders 
Fuel is metered by intake-manifold 
pressure, controlled automatically by a 
sensor on the throttle unit. which pro 
vides the right amount of fuel at the 
right time 

The system consists of an electronic 
modulator, a fuel-injection distributing 
commutator fuel-injection breaker 
points and fuel-injection nozzles de- 
signed to minimize dirt problems. The 
timing, sensing, and ac tuating elements. 
which will automatically control fuel 
flow to the engine, feature an electronic 
pressure sensor, and an electronic 
ewitch to sense and signal the need for 
proper fuel mixture, either for acceler 
ation of idling Also located on the 
same throttle body is an automatic cut 
off switch that will cut down the smog 
problem created by exhaust gases. A 
thermistor is located in the water jacket 
of each cylinder to sense temperature 
for optimum performance ino starting 
and warming up 

The distributor-breaker, which adds 
about | in. to the height of the con 
ventional distributor, consists of a com 
mutator and breaker points 

The  transistor-equipped — electronic 
modulator receives a timed signal from 
the distributor-breaker and coordinates 
it with information from the devices 
that electronically sense engine oper 
ating conditions and continuously sends 
the correct action signal to injectors 
located at each cylinder intake port 

Tests conducted by Bendix engineers 
using current production V-8 engines 
show that the Electrojector outstripped 
a four-barrel carburetor in performance 
figures, giving more power while using 
less fuel 

Optional features of the system in 
clude a device to compensate for 
ambient temperature variations, as well 
as an automatic compensation tor al 
titude variations 

Development of the Electrojector is 
based on the broad experience of 
Bendix as a pioneer in the field of fuel 


OCTOBER 1956 ELECTRICAL MANUFACTURING 











SYV7TROM 
SELENIUM RECTIFIERS 





Assure dependability .. . . 
Consistent Quality at Low Cost 


Syntron Selenium Rectifiers provide efficient, 
economical a-c to d-c power conversion. Syntron's 
quality control process results in rectifiers of ex- 
treme uniformity and stability. Lightweight, yet 
rugged, they are constructed to withstand shock 
and vibration and adverse climatic conditions. Low 
forward voltage drop means greater efficiency. 
extremely low aging—long life. Widest range of 
sizes in the industry. 


Other SYNTRON Equipment 


of proven dependable quality. 


PARTS FEEDERS 


Provide automatic feeding and 
orientation of parts at controlled 
rates—reduce handling costs and 
increase production. Electromag- 
netic—no wearing parts. 





-» HEATING ELEMENTS 


Flat thin strip design. Full 


eS. heat in a few seconds. 
Maximum heat contact 


Write today for catalogue data—FREE 


uniform distribution. 





SYNTRON COMPANY 


490 Lexington Ave. 





Homer City, Pa. 
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Tiss new tool for purchasing agents and design 
ers permits actual visual fabrication of hundreds 
of cord sets and power supply cords...at your 


desk ...in a few short moments. 


Simplified charts give quick selection of ap- 
proved wire for your specific product and all 
Cords, Ltd. types of standard plugs and connec 
tors that are best adapted to it. The dial side of 
the Cordinator then permits visual construction 


of the Cord Set you have selected. 


All wire, plugs and connectors are standard 
approved components which minimize costs 


assure you scheduled delivery! 


For your Free Corcinator . 
ask your Purchasing Department to send 
for this cost-reduction tool. 


CORDS LIMITED 


7 Sts DIVISION ESSEX WIRE CORPORATION 
2 «6121 DODGE STREET, DEKALB, ILLINOIS 














































UNION Selenium Rectifiers are 
used in the Series 3000 Portable 
DC Overpotential Tester pro 
duced by the Beta Electric Cor 
poration, New York. Here’s what 
Dr. Victor Wouk, Director of En 
gineering, says about them 

“The UNION selenium recti 
fiers are virtually indestructible 
mechanically, and have an oper 
ating life well in excess of 10,000 
hours. They have proved them 


selves repeatedly since we have 


yet to receive a single service call 
for a rectifier failure! 

“The Beta Overpotential Testers 
were designed to check generators, 
motors, power cables, etc. in pre 
ventive maintenance programs. It 
was necessary to provide a com 
pact, lightweight, reliable, high 
voltage DC insulation testing 
unit for operation under difficult 
conditions in the field. ‘Selenium 
Slim’ Rectifiers made it possible 
to meet these requirements.” 


Standard UNION selenium rectifier cells, pencil type, range in 


size from 4” to 1%” 
per cell; and stack-type, 1” 


diameter, rated from 2.5 to 40.0 milliamperes 
x 1” @ 


5” x 6”, rated from .180 to 10.0 


amperes per cell in a single-phase full-wave bridge basis. Special 
combinations can be made to fit practically any current and volt 


age conversion requirements in 


various housings and special 


shapes. Write for complete information 


Beta Electric Corp 
Model 3060-1R 
High Voltage Section 


SELENIUM RECTIFIERS 


Quality First... .T0 LAST 


Note UNION “Selenium Slim” Rectifiers 
in the Beta Overpotential Tester, Output 
voltages 0-60 KV 


OF EQUIPMENT AND SYSTEMS ENGINEERING . 


systems. During World War I, Bendix 
successfully adapted fuel injection to 
B-29 engines. Today, Bendix fuel in- 
jection is used on all Lockheed Con- 
stellations and DC-7 airline 
military 
powered by large piston engines 


Douglas 


planes, and on many types 


Electronics and Appliances 
of the Future* 


FREDERICK H. BROOKE, Jn 
Radarange Dept., 
RayTHEON MANuracrurinc Co 


THE FIELDS OF ELECTRONICS of most 
interest to appliance manufacturers are 
probably electrostatic —_ precipitation, 
sonics and ultrasonics, and microwave 
energy 
Electrostatic 


troni« 


precipitation or elec- 
air cleaning has been available 
for some years as part of domestic 
heating and systems. It has 


more rec ently been seriously considered 


( ooling 


with window-type air conditioners. In 
addition, individual room air cleaners 
have been offered on a limited basis. 
The electronic air filter is more effec- 
tive than the mechanical filter, particu- 
larly in the removal of fine particles 
such as smoke and pollen. In view of 
the fact that 10 per cent of the U. S. 
population suffers from some form of 
allergy, and because there is increasing 
awareness of the airborne impurities 
present in metropolitan areas, it 1s 
logical to expect an increasing demand 
for the more effective filtering systems. 

Electronic air filtering will become 
significant in the near future because 
of the ease of installation in new homes 
equipped with central warm and cool 


More and 


construction with 


air systems more new 


these systems will 
include electronic air cleaning. In addi- 
tion, window airconditioning with elec- 
tronic filtering can offer considerable 
advantage at not too greatly increased 
cost 

Ultrasonics has been discussed as a 
form of energy to revolutionize both 
clothes washers and dish washers. This 
form of energy is being used exten- 
sively for cleaning purposes in industry, 
small metal 


principally for relatively 


objects. Certain European equipment 
clothes 
purposes which employs sonic frequen- 


cies below 15 ke. Mechanical methods 


is being offered for washing 


of agitation are at present mu h more 
efficient for domestic washers and far 
less expensive than sonic techniques. To 
agitation by 


produce the required 


acoustic energy, it is necessary to have 


* Abstracted from a speech delivered at the Institute 
f Appliance Manufacturers Convention, Cincinnati 
June 


OCTOBER 1956 ELECTRICAL MANUFACTURING 





SCHEMATIC DIAGRAM OF SOLA CIRCUIT modified to supply regulated 


plate and filament voltages. Regulation on one stepped-up output and two 


stepped-down outputs is within *3% for input variations of 13%. Other 
units available regulate as close as +17 


for input variations of © 15°, 


YOU GET VOLTAGE REGULATION AND MORE FROM A SOLA: 
Closely Regulated Voltage Plus 


Transformer Step-Up or Step-Down with 
Sola Constant Voltage Transformers 


Today’s complex electrical and electronic equipment, 
with its narrow limits for adequate performance, makes 
a fixed level of input voltage virtually essential. There 
are many fine voltage regulators available for this duty 
alone. However, the Sola Constant Voltage Transformer 
delivers one-to-one, stepped-up, or stepped-down volt- 
ages closely regulated. One Sola unit may replace both 
voltage-regulating circuit or component, and conven- 
tional power transformer. 


The Sola Constant Voltage Transformer is a static- 


SOLA fncccnmcee | 


suse tamoraat stn Steet” eet 


ra, 


BAMasTs. « mescuny eran Moun 
a aA 2.1414 © NEW YORK 


magnetic voltage regulator. It offers many important 
advantages over other stabilizers which depend solely 
upon saturation of core materials for their regulating 
action; or electronic types employing tubes. 


To meet the exact requirements of many load devices 
or service conditions, Sola voltage regulators are avail 
able in stock models, or custom designs in production 
quantities. Your Sola representative will be happy to 
provide you with information on their feasibility for your 
particular application. 


Write for Bulletin 6)-CV-170 
SOLA ELECTRIC CO. 
4633 W. léth Street 
Chicago 50, Illinois 


. — oe oe ere oe eae 


103 E. 129th Oh 


in 


272 Contre Street, Newton 58, i ‘losin 43384"« 
. ‘na » SO. fispet (CANADA) Lo. TORONTO 7, ONTARIO: 102 Laird Drive, ‘mortar 4884 ° taoreaneroe One ek 
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HYCOR 
a LLL 


MAGNETIC 
CLUTCHES 


Only 1 watt of power 
required... 


to develop 15 oz. in. of torque 
with a response time of 5 milli 
seconds. Only two moving parts 
which eliminate all maintenance 
problems. 

Minimum dimensions (only 
1” o.d.) facilitate their use in 
compact assemblies. Extremely 
low cost enables designers to 
utilize the benefits of multiple 
clutching in inexpensive elec- 
tronic equipment. 


Send for 
Bulletin C-1 
for complete details 
Hycor's systems engi 
neers will be pleased to 
assist in special design 
applications 


Representatives in principal cities 


OPVIBION OF INTERNATIONAL RESISTANCE COMPANY 


12970 Bradiey Avenue, Syimar 10, Calif 


« 


several steps of power conversion. The 
cost of the electronics to obtain the 


necessary high frequencies is high 


transducers are relatively inefficient 


and there is a large loss of energy 


through the 


coupling medium. It is 


estimated that the cost is approximately 
$10 per acoustic watt and that approxi 
mately 500 acoustic watts are required 


to compare in capacity to) present 


mechanical-action washing machines 
kor ultrasonic energy to gain stature 
in clothes washers or dish washers, a 


more economical means of power con 


version must be found. Undoubtedly 


much research is being conducted in 
these areas right now and looking way 
into the future, it is possible that ultra 
sonic food blenders and ultrasonic floor 
polishers will find markets in the appli 
atiet fie ld 


advantage they 


because of the 


possible 
offer over present 
mechanical equipment 

In the field of microwave energy, the 
most obvious application is electront 


cooking Here 


possibilitic . 


revolutionary 
should 


crease its chance of acceptance 


there are 
which greatly in 
Poday’s 
trend in the food industry toward fac 
tory or market preparation of foods to 
relieve the housewife of labor, means 
that increasingly all the housewife has 
to do is to add heat to her purchased 
foods before serving. Electronic energy 
with its depth of penetration and free 
dom from physical heat and resulting 
dehydration is the perfect means of 
adding this terminal heat 

Microwave energy would seem to bye 
practical in clothes drying. However 
there are several problems. Some of the 
materials do not 


new synthetic react 


favorably to microwave energy; there 


are problems associated with metal but 
tons, zippers, ete. Many disadvantages 
present themselves 

Other products for the home will be 
coming with the increased application 


of electronics these include heat 


sumps, solar batteries, electronic sew 
| | 


ing machines, electronic refrigeration 


and the many possibilities presented by 


electronic controls 


Postcard return card ire pro 
vided preceding back covet as it 
to the reader in ob 


taining further information on 


ONVETIIOTICE 


New components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 


Advertised Products 


Reader 
Inquiry 


Service 


See insert 


preceding back cover. 


e A regular feature in each issue, 
the Reader Inquiry Service in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


. Additional information from the 
manufacturer on any product 
or service described in New 
Components and Materials de- 
partment in the current issue. 


. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Design Engineer in each 
issue. 


. Single copies of reprints of 
selected feature articles cur- 
rently listed in Editorial Re- 
prints section. 


Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Service post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Service are listed 
in “Editorial Reprints” depart- 
ment on page 288 of this issue 

Because of the expenge involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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JAM NUT RECEPTACLES 


Easy to install, 


0 


ee to service, to replace 


Jam nut receptacles offer such positive savings in assembly 
time that it will pay you to check into their application on 
your product. These receptacles permit bench wiring of 
harness and sub-assemblies prior to final installation with 
proven savings in assembly labor. 


0 
mess \ 
CROMPLET™. Nip Just consider these design advantages—only one mount- 
wTHON OO ves INTO ’ eae ee 


inst we! . : ° 
SuB-ASSt ing hole required per receptacle—no extra gasket required 
no user problem of sealing around screw holes—no extra 
hardware necessary such as screws, washers or nuts. 
Write for complete detailed specifications 


>> MTT NTA DIVISION andi” 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix international Division, 205 East 42nd St., New York 17,6. 7 


FOR SALE in LOS ANGELES AREA 
137,000 sq. ft. M-2 Factory on 27 acres 


Durably constructed manufacturing plant in Torrance, California, designed for efficient line 
production of electrical conduit. Main plant, 108,215 sq. ft., one-story corrugated sheet steel, 
8” reinforced concrete floor. Saw-toothed roof allows 29.6-ft. inside clearance. Other buildings 
of high utility total 25,020 sq. ft. Convenient to important shipping and business centers by 
nearby arterial highways and Harbor Freeway. Ask for illustrated brochure and our latest 


industrial map of the Los Angeles Metropolitan Area. Cooperation to brokers. 


An Exclusive Offering by 


LE ROY D. OWEN COMPANY 


Industrial Realtors 
2\ So. Hope St., Los Angeles 17, Calif. « MAdison 5-1307 
LE ROY D. OWEN, MEMBER, SOCIETY OF INDUSTRIAL REALTORS 
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Ask Yourself... 





Why Do More Of 
The Better Custom Cables 
Come From PHALO??? 


'PHALO smn 


Phalo can show you a blue chip list of the firms who turt 
to them for special cable 
Ee Same be Hook-t 
Wir PHALO is the answer! 
You ll eet the qualit ou nt, the spe ou want, the 
imton Hook-Up Wire from PHALO! 


Get this « plete catalog VO ! 


PLASTICS CORPORATION 





COMMERCIAL & FOSTER STREETS 
WORCESTER, MASS 
insulated Wires, Cables — Cord Set Assemblies 





Metal Statistics 





Metal prices were fairly stable last 
month. . . The outlook for copper and 
aluminum remains good for consumers. 
.. Steel is in sharp demand and there 
are many tight spots. . . Nickel remains 
in tight supply. 





COPPER. -One of the major threats to the stability of the 
copper market was dissipated this month when Kennecott 
Copper and American Smelting & Refining reached agree 
ments with unions at Garfield, Utah. A costly strike was 
thus averted and it insured continued flow of copper at 
current prices. However, a strike situation in Northern 
Rhodesia and the critical Suez situation had some impact 
on the market although it did not affect price levels 

Primary producers in the United States maintained thei 
We a lb price for electrolytic copper while custom smelters 
offered electro at 39c. Fluctuations in the London market 
on the Metal Exchange were at a minimum this past month 
Copper serap prices were a bit lower 

\ugust copper statistics were indicative of the more stable 
ituation in the metal and held further cheerful promise 
for consumers. Copper stocks in August totaled 96,450 tons 
is compared with 87.944 tons at the end of July and were 


ut the highest point since April, 1954. Primary production 


was higher at 90.858 ton is against 84.787 tons. On the 
other hand, shipments of refined copper rose to 110,128 tons 
from 97.698 tons. reflecting heavier demand for the metal 


Phe improved situation in copper supply was emphasized 
in a report by the Busine & Defense Services Administra 
tion which stated that the supply of copper raw materials 
ivailable for consumption in the first six months was slightl 
in excess of demand. This also included material for export 
BDSA said that while brass mill consumption had declined 
wire mill consumption had remained at a high level because 
of large requirements for wire and cable 

\ top industry ofheial denied that copper was losing 
round to other materials. He said that every ton of copper 
lost to competitive materials on a price basis. was more 
than offset by new uses and ever-increasing population 
demand He added that production is divided between high 
cost and low-cost producers and that the production of each 
is indispensable now and for the future 

During the month the custom smelters cut their price 
from 39% 4c to a flat 39ce. In Europe, Belgium’s largest copper 
producer sliced it price from 38.70e a Ib fas. N.Y to 
) « a lb. The French agency GIRM reduced its price of 
Coppel iround 2% a Ih 


* 


ALUMINUM —All primary producers were uniformly quoting 
27.10c a Ib for aluminum ingot, following the recent: price 
increase. However, secondary aluminum ingots were slightly 
Casiel! during the month and scrap Was lower The effect 
of the higher aluminum prices has been felt by the electrical 
manufacturing field. During the month, General Electric 
raised its prices on its capacitator line around 7!% per cent 
and the higher aluminum and steel prices were said to be 
responsible for the advance 


But aluminum consumers can look to a more promising 
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Quick facts for those who apply and specify electric motors 





a: Torque Motors: They Stall and Hold 


If you want a machine drive to not 
only apply power but also hold a po 
Sivion OT maintain a Cobstant tension 
t Howell torque motor may be your 
solution. Here's a motor that can be 
stalled, while exerting maximum torque 
lor predetermined intervals, without 
burning out that can also apply 
virtually constant torque while operat 
ing at a given subsynchronous speed 


Linear Speed-Torque Curve 


IL he graph below shows this motor’s 
almost linear speed-torque characteris 
tics as Compare d to a conventional mo 
tors The secret lies in the design 
which produces increased torque while 
limiting locked rotor current 








Two Howell Torque Motors operate clamps for positioning 
and holding the workpiece on this high-speed, automatic 


milling and centering machine. Seven Howell motors in all 







provide power for this precision operation 


e DESIGN & MOTOR 

: 

> 

z 

z fORQUE MOTOR 

z ‘ 

- A Howell Torque Motor operates the brake 
> and the elevator driving mechanism shown at 


right. Opening and closing of elevator doors 


is another typical torque motor application 


‘ . [ 
OF LOCKED TORQUE 
Adaptable to Many Uses 
. a In iddition to the Clamping elevator 


drive and reel tension ipplre ition 
hown at right, Howell torque motor 
ine doing i great many other job 
Door opening and closing, take-up reel 
ing of film and carbon paper, activat 
ing clectrical starter contacts and a vai 
iety of clutching, chucking and brak 
ing Operations are among them. They 
do a quieter, more positive job than 


many mechanical devices and can often 





fect important simplifications in ma 


, e desig ' 
hin lesign A constant, precise tension is maintained on monofilament plastic thread, after extrusion, by 


the 36 Howell Torque Motors on this winding machine. Multi speed reeling and winding oper 


nh 


ations, particularly, are simplified by the use of torque motors in place of geared mechanica 


devices that are relatively expensive and difficull to keep in adjustment 
Typical Howell 
Series 100 


~~ @) HOWELL MOTORS 


moTORS 





Write us details of your requirements. 





~ HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 





We'll be glad to make suggestions and " 

a quotation RE SION-BUILT MOTORS FOR NDUSTRY SINCE 1918 

READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER « 
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EXPERIENCE—THE 


Cee arin 
TEMP - GUARD THERMOSTATS 


MU MOL RM mer tay 





@ A score of years of specialized 
engineering know-how’ is built into 
every Franklin Dales Temp-Guard 
Thermostat. This “extra” is your best 
ossurance of a thermostat that meets 
every operating requirement and 
provides maintenance and trouble 
free heat control. All parts of Frank 
lin Dales Temp-Guard Thermostats - 
contacts, terminals, cases, insulation, 
seals, end connections —are designed 
to specifications established by many 
years experience in serving leading 
manufacturers. More than one hun 
dred variations of standard models 
provide the maximum in space and 
weight economy and reliability 
Complete engineering services are 
ot your disposal—write, wire or call 
us today 


New Catalog on Franklin Doles Temp-Guard 


Thermostats available upon request 
The Qranklin Dales Ca. 
f "Temp-Guerd" 


THERMOSTATS 


60.164 East Mill Street, Akron, Ohic 





All thermostots actual wre 































future. Industry officials this month predicted that the U.S 
will double its consumption of aluminum in the next 9 years 
to consume in excess of 4 million tons annually——and indi 
cated that there will be sufficient aluminum around for all 
users. At a meeting of purchasing agents, it was predicted 
that no shortage of aluminum will exist for the remaindet 
of the year. It was pointed out that primary aluminum 
production during the first six months hit a record high of 
1.721,000,000 Ib and that the production rate for the second 
half of the year was even higher 

Domestic primary aluminum production in July reached 
151.624 tons, exceeding all previous monthly records. But 
a drop in demand resulted in an increase in stocks to 34,925 
tons, double that at the end of June 


SILVER— The price of silver was slightly higher at 90%4c an 
oz, following some declines. It held at this rate for the 
past month 

Refined silver production in July reached 6,666,000 oz 
which was an increase of 1.917.000 oz over the 4.749.000 
oz turned out in June and higher than the 1,526,000) 02 
produced in July, 1955. For the first seven months of the 
year, refined silver output amounted to 46,514,000 oz, an 
increase of 9.287.000 ozs over the like 1955 period 


LEAD- ZINC —Lead and zine prices were unchanged last 
month. Lead was priced at l6c N.Y. and zine at 13\%e f.o.b 
St. Louis. Marketwise. there were few developments. Stock 
pile purchases for both lead and zine have helped support 
the market in both metals. Demand has been steady for 


both lead and zine 


TIN Tin prices soared, reflecting developments at Suez 
Spot price at N.Y. on September 12 was $1.04 per lb, as 
against 98%4c¢ on August 17. World mine output of tin in 
June totaled 14,500 tons. unchanged from May 


NICKEL Higher prices for nickel and Monel mill products 
were announced by International Nickel Co., effective Sep 
tember Ll. The increases ranged from 7e to 22¢ a lb. There 
was no change in the company’s metallic nickel price at 
O64! ve 

Nickel remains one of the tightest metals on the supply 
list. The Office of Defense Mobilization is proposing a pre 
mium price plan to encourage expansion of nickel production 
Discussion has been held with nine producers. Under the 
program, the Government would sign contracts guaranteeing 
premium prices for nickel to cover “unusual development 
costs.” This metal could be sold to the Government at this 


price each quarter 


BERYLLIUM —The Beryllium Corporation has increased its 


base price for wrought and cast beryllium copper alloys 
bto 5e a lb, effective September 4. The increase represents a 
2 per cent rise for beryllium copper strip, rod, wire and 
billets and a 3 per cent boost for beryllium copper casting 


mngots 


SILICON —Domestic production of silicon alloys in’ the 
second quarter of 1956 was 12 per cent below the first 
quarter. Shipments were only slightly below the first three 
months. Compared with the same period in 1955, production 
increased about 21 per cent and shipments were down 4 


per cent. The price of silicon remained at 20'oc a Ib 


MOLYBDENUM Aver ipe molybdenum base alloys were 
reduced pricewise about 30 per cent while pure metallic 
molybdenum prices were increased an average of 20° per 
cent) by Climax-Molybdenum Co. Under the new price 
schedule, effective September 1, the base price of molyb 


denum alloy extruded ingots containing 0.5 per cent titanium 
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and we do it very well! 


STRIP STEEL production is our specialty. Krom this you 


gain special benefits: experienced counsel on your strip 
applications...dimensional exactness...uniform quality, to 


speed product fabrication...the finish you want, in every 
coil. For superior quality and superior service in stain- 


less. spring, alloy or clad metal strip steels call Superior! 


CORPORATION 


NEGIE 


CAR 


PENNSYLVANIA 








x Cc 


Milwaukee + St. Louis + Los Angeles + San Francisco + Spokane «+ 





your knob costs. Markings can be 
branded to fit your requirements 
Special shaft holes at nominal 
charge. Send for details on how 


to cut knob costs 


ROGAN BROTHERS 


8027 N. Monticello « Skokie, Ill 
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SPECIAL 


AT LOW TOOL COST! 


Save money with Rogan's 
stock molds modified to 


meet your specifications. 


Rogan's stock molds greatly reduce 


Ss 


FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 
bars-+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., « also machinery & tools 


Plants ot New York + Boston + Wallingford, Conn «+ Philadelphia + Charlotte 


* Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo + Chicago + 


COMPRESSION MOLDERS AND BRAWDERS OF PLASTICS 











$10.60 per tb tow. plant Detroit. Pure metallic molyb 
denum extruded ingots are $9.06 per Ib f.o.b. Detroit 


MAGNESIUM——-Primary magnesium ingot production of 1136 
hort tons in July was down 81 per cent from June’s 6098 
tons and off 78 per cent from a year ago. The sharp drop 
reflected the shutdown in facilities due to the prolonged steel 
strike. Therefore, instead of an anticipated total production 
this year of around 75,000 tons, it is now doubtful whether 
this year’s production will top 70,000 tons. It is believed that 
about half of August production has also been lost 
Pricewise there was no change, with pig magnesium price 


at 35'oc and the ingot price at 36c f.o.b. Velasco. Tey 


4 ¥ 


TITANIUM — Titanium production in the U.S. has been sub 
stantially ahead of consumption in the past year. For the 
last six months of 1955 and the first half of 1956, domestic 
production was 8.803 tons of titanium sponge metal. The 
price of Grade A-1] titanium was maintained at $3 per Jb 
f.o.b. Newport, Del 


¥ * 


ANTIMONY Smelter production of primary 


2100 tons in the second quarter or 14 per cent over output 


antimony was 


in the first quarter Consumption of primary antimony rose 
9 per cent above the 3100 tons in the first quarter and 15 per 
cent above the 2800 tons in the comparable 1955 period 
Pricewise there was no change at 33c, f.o.b. Laredo 
STEEL The steel situation reverted to normal following the 
steel strike in July. August production was 8,100,000 tons as 
against 1.622.163 tons in July and 9.594.545 tons in the 
month of July, 1955. For the first eight month teel output 
has been 72.377.774 tons, as against 75,901,793 tons last year 
It is expected that demand for steel will boil over in the 
fourth quarter but, of course, much depends upon automotive 
production light spots exist in many sections of the steel 
mdusts ind backlogs are still mounting while stocks have 
heen reduced. The raw material situation is acute. Serap 
iron price are at record highs and the recent strike of iron 


oreboats has cut the influx of iron ore 











More Articles Available 
as File Reprints .... 


@ Tuner feature articles appearing im recent 
issue of Evecrrican MANuracturnine have 
been selected for editorial reprint 

nounced on page 282 of this issue Phe current 
listings also include 24 reprints. previously an 
nounced ind copie of which are till avail 
ible. Single copies may be obtained without 
charge tlong with additional information o1 


ins subject covered in the editorial or adver 


ising pages of this issue by using the 
Reader Inquiry Service Cards 

This serviee is available to readers to whon 

copies of Exrerrican MANUFACTURING are ad 


dressed, as well as engineers who are included 


in the regular monthly routing 


LOBE 6 ELECTRIE ‘ FAC TURING 

















Why designers see everything they want in National fabricated parts 


National gives them greatest design freedom th National offers unbiased recommendations and 
over 40 grades of bast inaterial laminated plast practical technical ince based on years ol ¢ erence 
vulcanized fibre and ‘ j n i { ba mate i} the 
ndu 
National has the machines and skills fab Get the facts on National Fabricated parts. See how 
vhatlever ustorne desig from a ss deep dra i ou may profit end tor our tree thhustrated booklet on 
ilcanized fib iui 1/16" sere machined bearing fabricated ia Management Decision for Profit 

of PHENOLITI 


ie 
@ WATIONAL wercanszen rimne co. 
/ Sa 


In Canoda;: Nat Fibre Compony of snede 


KEADER INQUIRY SERVICE CARI PRECEDING BACK COVE! 
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Keeping production 


on the move with 


On Ford assembly lines, automation starts with the press 
of a button. From the paint line (shown), 18 different body 
tyles are automatically guided to various trim lines. As 
each body passes the operator, he channels it to the proper 
trim line simply by pressing a button. 

In textile mills, teel, paper or fabricating plants, 
Westinghouse pushbuttons are also on the job, guiding 
mooth-functioning lines of material to finished product 
tages. Doing it faster, better, and at a lower operating 
cost to you than ever before pos ible 

Krom Westinghouse you can get precisely the right 
operator, enclo ure, Whatever you need—when you need it. 
Complete linesof standard-duty, heavy-duty, and Oil-Tite* 
pushbuttons are stock items with Westinghouse. 

Write to Westinghouse, Box 868, Pittsburgh 30, Pa., or 
ee your nearby Westinghouse distributor for a copy of 
the new Pushbutton Guide, B-6749. 


*Trade-Mark 
J-30229 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 
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ALFRED IDDLES 


“ .. LLOOO. or TO0% of Our ;:mployees 
Are Buying U.S. Savings Bonds Regularly... - 


hie Payroll Saving Plan a trul All American thrift 


program ha been te idlily winning employes ipproval 


Babe ock w \\ icon 


all over the country. | mployes of 
ire an ¢ kample of this fact 

“As the result of a recent campaign me arly 11,000 or 
buying U.S. Saving: 


70 ot out employes ire now 
Payroll Savings Plan 


Bonds regularly on the automatic 


They are cultivating habits of thrift and at the same 


time doing their share in he Iping to kee p our economy 


Olk a SOUIG 


nd basis This fine program deserves strong 


support by every company 


ALFRED IDDLES, President 
The Babcock & Wilcox Company 


Phe « ampaign to which Mr. Iddles refers was a simple 
person to person canvass that put a Payroll Savings 
Application Blank in the hands of every B & W em- 
ployee Ba&W employe es did the rest. Your State Sales 
Director will help you build your Payroll Savings Plan 
Phone, wire or write to: Savings Bond Division, U.S. 


) 


Treasury De partment Washington 25, D. C. 


this advertising. The Treasury Department 
{dvertising Council and 


Deel tn lent 
\ ATUL Ce tra Taye 





A good combination...for an argument 


Laminated plastics ...a combination of properties that speaks for itself! 


Many industrial applications require materials that can deliver more t 


% * 

one property and can perform more than one function. Such a materia! 4 4 

ww 
Synthane laminated plastic. This widely used basic material satisfies such 
diverse property requirements as good tensile, compressive and flexural tf 

- 

¥ 
strengths, low moisture absorption, low dielectric constant and low power Wi | f ) 
e 
~ 


factor, light weight and easy machinability. Various grades of Synthane ° 
are available to the designer in order to provide him with just the right 
combination of properties according to the mechanical, electrical and DIELECTRIC STRENGTH 


chemical requirements of his applicatior 


This insulation plate made of Synthane has to take the toughe 

kinds of outdoor punishment Used in heavy-duty generators for 

bulldozers and tractors, it must battle all kinds of weather, road 

dust, oils, greases, and vibrations. In addition to meeting these 

tough service conditions, Synthane also possesses the necessary 

light weight, mechanical and dielectric strengths, good machining WEAR RESISTAN( EASILY MACHINED 


properties, and the ability to be post-formed to the desired shape 


A wide choice of combined properties! Synthane offers over 
30 individual grades in sheets, rods, tubes, moldings, and con Y ANE 
pletely fabricated parts. Send for free illustrated catalog today Ss) 
SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA. 


$67 
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BRONZE 
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BRUSH CAPS 
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BRUSHES 
METAL 


Products made or services rendered by advertisers in ELECTRICAL MANUFACTURING which 


are 


and equipment 


ments 


used in the design 


engineering and manufacture 


just preceding back cover 


ACTUATORS 
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ACTUATORS 


M 
' 


ADHESIVES 


AMMETERS 


AMPLIFIERS 
A 
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ANODES 
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BALL 


ELECTRONIC 


PLATING 


SCREW 
(hear iD 


“ M 


BALANCING MACHINES 


BERVO 


BALLS 
i 


BEARING 


BATTERIES, DRY 
Mi a& ¢ I 


BATTERY ELIMATORS 


Ihe 


BEARINGS, BABBITT 
‘ I J 

i 
BEARINGS 


BALL (Miniature) 


BEARINGS 
Radial 


BALL and 
and Thrust 


ROLLER 


HEARINGS and 
LUBRICANT 


BUSHINGS 
RETAINING 


BEARINGS and 
(Brass, Bronze 


BUSHINGS 
Steel Ete 


METAL 


WW 
Work 


BEARINGS and BUSHINGS 
NON METALLIC 


ASBESTOS SLEEVING 


I A 


AUTOMATION EQUIPMENT 


I ‘ 
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of electrically operated machines 
a monthly service to readers and advertisers. Data may be secured from advertise 
Publisher will supply any additional information which is available 


BRAZING ALLOYS, SILVER 


appliances BRUSH HOLDERS 


‘ stor Brust 


BUSHINGS 
Bearing. See 
Composition 
Fibre. See Fibre 
Glass. See Gla 
Hermetic Seal. S« 

Hermet 

Mica. See Mica 
Porcelain. See 
Rubber. See Rubbe 


use postcards appearing 


SABINETS, SHEET 


Cory Me Fabricators 


og Hranel 


BELT DRIVES. Bee Dr 5 


See Hart and 


BENDERS, BRAKE 


ee as , ener CALCULATORS 


Frider Calculating 
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BERYLLIUM COPPER 
Wire 


(Rod, Strip, Tube 

P sis CAMBRIC 
Insulating 

Indianape 


CAPACITORS 
Aero ‘ (or 
Aircraft-Marir 
& Dielectr 
BIMETALS, See Thermosta wn, Pa 
BITS, SCREW 


Sorew Ke ur 


and BOLT 
1 Wrenche 


BLADES, FAN 
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BLOCKS, PILLOW 


BLOCKS, TERMINAL 
I Ter 


BLOWERS 


BOLTS 
BOXES and CRATES, WIREBOUND 
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BOXES METAL 
BRAKES 


BENDING 
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MAGNETIC 


CARBON 
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Piles, Plates 
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BRASS BRONZE 
Commercial Forms 
Cal Kar 


and COPPER (Ali 
For Wire ee Wire 


CASTINGS 
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Milwaukee 
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Ceramics 


METAL 
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ABLE ASSEMBLIES and HARNESSES 


Assemblile Wire 


Machine Co 


Leandro, Calif 


Fabr 


Globe-Unl 
Milwaukee 1, Wi 
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There are still a few who haven't yet taken advantage of 
PNR ... the lighter, smaller control cable. But it's come a long way 
since we first introduced its Polyethylene, Nylon, Rockhide 


insulation to industry just six short years ago 
Today, many utilities specify it. And there are millions of feet in service 


If you haven't tried it yet, get the complete PNR story today 


Write or ask your nearest Rockbestos representative 


“Average determined by comparison with conventional control cable 


ROCKBESTOS PRODUCTS 
NEW HAVEN 4, CONN. 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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OCKBESTOS 


SMALL DIAMETER 
CONTROL CABLE 


PROPERTIES OF PNR 
46Y, smaller in orea’® 28%, smaller in 
diameter” than conventional control cable 
Use smaller conduit and fittings or put more 
conductors in existing conduit 
Lighter, easier to handle, store, ship, pull 
through conduit 
Dielectric breakdowr over 40 times 
operating voltage 
Rated 600 volts conductor operating 
temperature 167 F 
Flexible from 167° t 


No cracking! 


CORPORATION 


NEW YORK «+ CLEVELAND «+ DETROIT 
CHICAGO «+ PITTSBURGH «+ ST. LOUIS 
LOS ANGELES «+ NEW ORLEANS 
OAKLAND, CALIFORNIA 
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CLAMPS and CLIPS GROUND ard 
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with Polyester-Fierglass | ii ick ibis saith 
REINFORCED PLASTICS sie i BE okey, a 


LOTH. INSULATING 
ERAMICS 


molded by MPc 


In all the wonderful world of synthetic resins, there ts 


LOTH TRACING 


LUTCHES 
nothing to stimulate the product designer's imagination 


like the Reinforced Plastics. These amazingly strong 
materials are also immune to sun light and corrosion 
ind can be made in beautiful non-chipping, molded 
through colors which need no painting or other finishing 

COAXIAL CABLE 
Molded Products has pioneered with a research and 
development program in Reinforced Plastics Today COIL CORES and FORMS 
MPc production facilities for Reinforced Plastics range 
from a battery of efficient small presses to a towering 
giant capable of producing a complete auto body in 


one prece 


If you are a design engineer with a gleam in your ey¢ 
submit your specifications or blueprints to Molded 


Products for study quotanions, Of consultation, 


Inquire about everything 


that calls for a 
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Typewriter § Office Machine 
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MOLDE p ip PRODUCTS 


DIVISION OF ADMIRAL CORPORATION 
P. O. Box 338, West Chicago, Ill Telephone West Chicago 1140 
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choose these 
smaller, 
lichter, 
motors... 
for 
modern 


equipment 


For years Wagner motors have been the first choice to stock because they take up le 


pace 
of many leading manufacturers of air conditioners, 


And these motor offer low maintenance costs only 
refrigerators, freezers, water pumps and motor a minimum of servicing is required—they give many 
driven tools. They meet the requirements of many ears of reliable service with unusual freedom from 
other similar applications because of their high vibration and noise 


starting torque and low starting current. Available in repulsion-start or capacitor-start type 

open or totally-enclosed leeve or ball bearing 
with rigid or resilient bases or machined endplates 
smaller motor housings build lighter motor mount for flange mounting. Write today for Bulletin MU-185 
ings. Wagner motors are easier to handle and easier which give comple le 


Now these Wagner motors are lighter in weight and 


smaller in size. This means that you can design 


inlormation, 


A Complete Line — Single-phase and Polyphase Motors 


4 
| 
l 
| 
l 
| 


Type RP, Polyphase fractional horse Type RA Repulsion-start induction Type RK Capacitor-start. “y, Vy, and 


%, hp sleeve or ball bearings 


power motors. Available ‘5 4 run single-phase motors. For applica 
Vy, Ya, and % hp ratings. Rigid or tions requiring high starting torque The resilient mounting offers unusual 
resilient base sleeve or ball bearing 


%, to 15 hp freedom from vibration and noise 
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Waaner Electric @rporation 


6454 Plymouth Ave., St. Lovis 14, Me., U.S.A 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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How to Control Heat in a Large Oven 


No. L of a series 


The oven is designed to dry 30 
yards of finished goods per minute at 
oven temperatures up to 400°F. The 
problem was to maintain the desired 
330°F in the oven. Here’s how this 
Was accomplished 

The many electric heaters, which 
are distributed uniformly in the oven, 
provide a total heat input of about 
60,000 watts and are divided into two 
separate control circuits. About one- 
third of the heaters are controlled by 
a simple on-off controller of moderate 
sensitivity to maintain a basic heat 
level in the oven. The remaining 
heaters are operated by the Fenwal 
Series 560 Portable Temperature In- 
dicating Controller, an instrument of 
high sensitivity and rugged construc 
tion. The Series 560 provides the pro- 
portioned heat necessary for accurate 
control of the curing process. It also 
can be used for straight on-off con- 
trol. Here’s the way the control set 
up works 

To maintain the desired 330°F in 
the oven, the on-off controller is set 
at 315°F, while the proportioning 
controller is set at 330°F. So both 
heater circuits are on during oven 
incoming fabric 
depresses the oven temperature below 
s15°F. Above 315°F, the on-off con- 
troller shuts off the heaters in its cir- 


warm-up or when 


cuit, and the process heat is obtained 
from the remaining heaters under the 
control of the 


Fenwal Series 560 


Controller. 


Integrated Sensitivity a Big 
Advantage in The Series 560 


In the Fenwal Series 560 Tempera- 
ture Indicating Controller the su- 
perior thermoelectric qualities of the 
revolutionary thermistor are used to 
fullest 
ance change of the thermistor in re 


advantage. The great resist 


sponse to temperature change results 
in extreme sensitivity. It also enables 
the use of asimple null balance bridge 
circuit for increased stability. And it 
permits the use of a standard electric 
conductor as a connecting wire no 
special wire is required. 

These characteristics have been in 


legrated by Fenwal into a rugged, 





Showing the Broad Application Range of Fenwal Controls 





rHIS 600 CUBIC FOOT CURING OVEN, 
planned and installed by Atlas Textile 
Machinery Co., Paterson, N. J. at the 
Gesell Textile Printing Corp. plant in New 
York, uses the Fenwal Series 560 Portable 
Temperature Indicating Controller to 
provide uniform drying conditions within 


2 deyrees of the set point 


durable instrument which is the first 
to combine all three major modes of 
indicating control on-off, propor 
tional and adjustable differential 
all functioning with high sensilivily at 
the flip of a switch 


Proved Applications 


Fenwal Sales 
Engineers have 


tepresentatives and 
saved time, trouble 
and money in all types of plants and 
laboratories by solving thousands of 
temperature control and 
problems 


detection 
THERMOSWITCH 
units are controlling processes that 


Fenwal 


involve liquids, gase 
Put Fenwal’s 
nical know-how to work for you. 
Chances are your problem has al 
been met and mastered by 
Fenwal engineers. Write for Catalog 
No. 500 for complete information. 


3 and so] ds 
vast reservoir of tech 


ready 


CONTROLS TEMPERATURE . . . PRECISELY 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ERIES 060 INDICATOR CONTROLLER 
th magnified cutawa view of 
thermistor probe 


7 
FENWAL INCORPORATED 


110 Pleasant Street 
Ashland, Ma 
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Exposed to 200°C for 100 hours, sample of 
glass cloth coated with Class A varnish (A) 
has completely cerbonized (A‘). Similar sam- 
ple coated with new Isonel varnish (B), shows 
no effect after 1600 hours (B’) 


New Schenectady Varnish Has 2 to 8 
Times Heat Life of Class A Varnishes 


ISONEL” VARNISH MAKES COMPLETE CLASS B SYSTEM POSSIBLE 


Now you can design motors and transformers which Isonel varnish is ideal for high speed motor arma 
will withstand operation at 150°C. In accelerated tures because it is completely heat reactive. Coils 
aging tests, Schenectady’s new Isonel varnish has won't loosen and result in creepage failures. It is also 
withstood exposure to 200°C for over 1600 hours compatible with and will improve the heat life of 
without failure. This is equivalent to 30 years of equipment using regular enameled magnet wire 
operation at 130°C!! 

Its use in conjunction with Schenectady’s Isonel Non-corrosive and stable, Isonel is handled the same 
wire enamel — makes possible smaller, lighter mo as regular varnishes. It cures at 180-200°C in a 
tors with the, same or higher output ratings little as one hour 


SEND FOR COMPLETE DETAILS 


Synthetic Resins and Varnishes for Industry 





| Schenectady Varnish Ce Ine | 
— i | Section E-621 | 
» | P.O. Box 1046 | 
i” | Schenectady, N. Y | 
| Please end technical data or ir new ! 
« | Isonel varnish | 
/ Have your representative call 
| Name Position | 
. VARNISH COMPANY, INC. | or | 
; , De Pa ! 
Schenectady, N. Y. | 

Cit ‘ © 
n Canada, Schenectady Varnish Canada, Lid., Toronto 16, Ontario | _ ! 
READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEI 575. 
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Write for 4-page Bulletin No. AB-51 
: 


AMPERITE CO., Inc. S 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 


Canada: Atlas Radio Corp., Ltd 
10 Wingold Avenue, Toronto 10, Ontario 





at 






Individual inspection 
and double cheching r ‘ 

tor ' I i O Rox 6688 4 Ma ‘ 
4 es top quality 


| Amperite products . <P , Ha 











3.6 








NEW Size 8 servo combination 


rivals Size 9 performance 


Here, no bigger than your thumb, is the smallest prac 
tical servo control motor currently produced. Com- 
bined with Transicoil’s new Size 8 motor driven 
induction generator, and powered by a new completely- 
transistorized servo amplifier, this motor offers you 
the unusually high torque-to-inertia ratio of 28,000 
radians /sec’. 

Compared with a Size 9 control motor—until now, 
the smallest practical unit available—Transicoil’s new 
Size 8 measures only 0.75 inches in diameter, 10% 
smaller, and weighs only 1.4 oz., 40% lighter. Yet it 
operates on standard voltages from 26 to 52 volts, and 
52 volts with center tap, at 400 cps, permitting push- 
pull transistor application. 

Hence, just as Transicoil’s introduction of plate to 
plate wiring eliminated the transformer, once neces 
sary in servo systems, the Size 8 units and transistor 
amplifiers mark another milestone in miniaturization. 

This is just one more example of how Transicoil can 











Size 8 Motor Driven Induction Generator 
and Transistor Amplifier. All units of the 
Size 8 system have been designed for 
moaonzimum performance n minimum 


space 


solve your control problems whether they involve 
miniaturization or control complexity, and go on 
to manufacture systems and components of the 
utmost precision and accuracy. You pay only for 
results—on a fixed fee basis for equipment deliv- 
ered and performing properly. 

Technical data on the new Size 8 combination 
and the transistorized amplifier is yours for the 
asking. But you'll end up with a better system if 


you write outlining your servo control problem. 


TRANSICOIL CORPORATION 


Worcester, Montgomery County 


Pennsylvania 


$77 


















LEETRONICS 


ST 
aI 


Do ROTARY WORK 
With ROTARY POWER 


Thousands of applications for 60- 
Cycle AC Rotary Solenoids are now 






being filled by expedient combina- 
tions of push-pull solenoids and link- 
ages or DC rotary solenoids and rectifiers. 
Leetronics AC Rotary Solenoids solve the problem 
directly, efficiently . with pure rotary power 


Check the features below against YOUR needs! 


APPLICATION ADVANTAGES 


[] Produces Rotary Work 


no axial shift. Rotary 
standard models 


True rotary motion at shaft 
strokes up to 60 degrees (max.) 
are for 20°, 30°, 45°, and 60°. 


Operates on Standard AC Voltages 


No rectifier or transformer needed . Standard models 
115 and 230v 60 cycles. Other AC voltages available 


co 


Variety of Sizes — Wide Torque Range 


Leetronics 8 Basic sizes are the nucleus of a large 
variety of stock and custom forms offering torque 
values from fractional inch-pounds to 100 in.-lbs. Con 
tinuous and intermittent duty types available. Torque 
characteristics duplicate those of linear type solenoids 


[] Permits Direct Application 


Eliminates linkages and extra assemblies. Built-in return 
spring models offer additional economies 
ALSO 


Operates in all Positions (_) Vibration proof, shock proof 


{_] High Temperature (180°C) Service 








@ Precision Hi-Carbon Steel 
Shaft Keyed to Armature 

Bearings 

ronce 


enciosune 
Sturdy Housing 
Mounting Fleaibility 





con sverte -— 
Heavy Silicon tnamel Wire 





Shave Proof Locked in Lam MAT IOmS 
Corl Cannot Shift @ High Quality Silicon Stee! 
@ Vacuum @ firmly Riweted 
imsuLATION - 
@ Class H High Temperature @ Screw Terminals 





. 
Serviced Leads 


@ Threeded Conduit 
Fittings Available 


Typical Large Sue 


Variety of models now available from stock. 


— 





WRITE FOR BULLETIN TODAY! 


LEETRONICS Inc. 


Dept EM-10, 30 Main Street, Brooklyn 1, N. Y. 
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This fastener 
works 
through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs— works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1752 North Broadway, Albany 1, New York 


QUICK-LOCK 
° SPRING-LOCK 
IMMONS | wreies 

LINK-LOCK 


DUAL-LOCK 
JUST OUT 


NEW 36-PAGE CATALOG WITH APPLICATIONS 


HERE’‘S HOW SPRING-LOCK WORKS 


as In sert fastener, | # Half turn locks it nm plac e 


With production costs on the uptrend, you ean 
figure on Spring-Lock as an assembly time 


and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 
Installation is QUICK: a half-turn locks it 


@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 


your fastening problem, 





INSTRUMENTS 








COMPACT 
IN 1 


OR SINGLE UNIT 
MIDGETS 


..+Lnstrument headquarters 
can meet your design 


requirements, exactly! 


Why compromise on your instrument needs? 
Whether your design calls for miniature size, or 
an instrument with several mechanisms within 
a compact case instruments with high torque, 
high sensitivity, internal shielding, special ballis- 
tics, or with pointers of special size or shape 

Weston’s wide variety of designs no doubt in- 
cludes an instrument which will fit your needs 
exactly. But for new or unusual needs, engineer- 
ing cooperation is freely offered to assist you at 
the drawing board stage. In either case, Weston’s 
long leadership in instrument design is your best 
assurance Of obtaining instruments tailored to 
your specific requirements, Acquaint your local 
Weston representative with your problems, o1 
write Weston Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, N. J. 


WESTON 


Al earsraom vat 


| Sadlumetila or 


GEARMOTORS 


GEARS and 






GENERATORS 
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GENERATORS 


GERMANIUM 


GLASS-BONDED MICA 


GLASS.FIBER 


TECHNICAL 


GRAPHITE 


GRIPS and CLAMPS, STRAIN RELIEF 


HARNESSES and ASSEMBLIES 


age I 
Wire Stripper 729 Ka m Ave 
Mast ( eland 12, Ohi 


HEADPHONES and HEADSETS 

Automa Flectric Sales Cory 33 W 
Van Buren, ¢ ag I 

Stromberg (ar A LD f Generai 
Dynamics Cort 17 Carlsor Rd 
Rochester a. i 


HEATING ELEMENTS and UNITS 


Driver ( wilt B K r 
Ave Newark 4, > 
Genera ' r ( A 3 
fe Behe ! ‘ y 
Ma A ‘ Mfg ¢ K ‘ A 
~ Ml (% I ' A , 
r ‘ iH ‘ I 
| Manuf. ( 4 
A 1 , 
Plectric Cs Danvers 2, Mas 
A ' Mie ¢ ! 
4 ba I M 
VA bole ‘ f 
‘ i N 
Ia 
‘ haiwir I I 
I I 5 | 
HERMETIC SEALS See I 


Her 


HIGH-FREQUENCY HEATING UNITS 
‘ M uk ‘ 


HIGH NICKEL ALLOYS 
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IMMERSION HEATER UNITS & Heat 
} f ie | 


IMPREGNATING COMPOUNDS ‘ 


INDICATORS. HEAT 
INDICATORS, SPEED. See 1 aneter 


INDUCTION HEATING See Fre 
it ! 


INFRA-RED LAMPS. See Ll, I 


t and Infra-red 
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Capacitors 





Bathtub Type Military Capacitors 

MIL-C-25 Types 

CP53, CP54, CP55 Case 

‘Temperature Ranges 
55°C to +85°C 

+ 125°C 


Styles 


55°C to 


Military Capacitors 
MIL-C-25 Types 
CP70 Case Styles 
Temperature Ranges: 







55°C to 


55°C to 


+ 85°C 
125°C 





Write for latest technical data 


“XC” Plastic Film Dielectric Capacitors 
The development of the Gudeman “XC" 
capacitors provides high temperature capaci 


tors that have exceptionally high insulation re 


Paper Dielectric 
Resin End Seals 
Temperature Range 
acioviicieaaicaminbaatat 


Tubular Laminated Cardboard Capacitors 
The 633 series gives extra protection in 
extremely high humidity applications 


Wax or Oil Impregnated 

















sistance 

absorptk 

when use 
65°C t 


case styl 





40°C to 











low power factor and low dielectric 
yn. No voltage derating is required 
d within a temperature 
o 165°C 


6 also are 


range from 
Bathtub and rectangular 
available 





Miniature Feed-Through Capacitors 


The Gudeman Feed-Thru Capacitor, Types 
271 and 272 is a three-terminal component 
designed to be used for R. F 


Inter’erence 
suppression in a manner similar to a low pass 


filter. The typical insertion loss characteristics 
for these Feed-Thru Capacitors when 


measured in a 50 ohm line are in accordance 
with MIL-Standard 220 


se 


Dry Electrolytic Capacitors 


MEand Printed Circuit Types 
High Purity (99.99% ) Aluminum Foil 
Low Leakage 
Temperature Rang: 
s0°C to + 85°C 








oe WU DE MAN conn 


Main Plant & General Offices 
340 West Huron St., Chicago 10, Illinois, Dept. H 256 


Mfg. Branches: Chelsea, Mich.; Sunnyvale and Monrovia, Calif 


Manuf clurer 


of Electronic ¢ om ponent 


Terryville, Conn 


iry and Commercial 


for Milite 1 pplicationa 
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Chicago Prone: Dickens 2-O777 


Long Distanc 





e ONtario 2-1320 





PLASTICS. roo.ins 


sH2 





with insert 
molded in 


with insert 
molded in 


on holders 
and caps 


Many 
Stock Sizes 


Complete Range 
of Stock Sizes 
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AND MANUFACTURING COMPANY 


* COMPRESSION - 


EXTERNAL THREAD? 


INTERNAL THREAD? 
MOLDED THREADS? 


BRUSH CAPS TO FIT? 


External Thread 





Internal or 


MOLDED COMMUTATORS? 


with or 


without prongs 


or segmented 


GURNEE 
96 
ILLINOIS 


INJECTION 







Hack, Kockford, I 
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ELECTRONIC 
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INSULATION, WIRE and CABLE 
(Ceramic and Synthetic) 
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ISOLATORS, VIBRATION and 
eM it er 


JEWEL LIGHT ASSEMBLIES 


KNOBS, CAPS and HANDLES, MOLDED 
( M be re 
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LAMINATED 
BASE 


METALS. PRECIOUS and 
Sheet, Tube and Wire 


LAMINATED PLASTICS 


LAMINATIONS, MOTOR and 
TRANSFORMER 


LAMPS, FLUORESCENT 


P 
LAMPS. INCANDESCENT and 
INFRA-RED 


al FAewtiric ¢ 


LAMPS, MERCURY VAPOR 
‘ Electric ¢ ‘ 
on 


Plectr Cor Gatewa 


LAMPS 
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MINIATURE Pilet and Indi 
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LAYOUT FLUID 
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LIGHTS, PILOT and INDICATOR 
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NOW...General Plate can give you 
Silver-Cadmium Oxide Contacts 


Th TO P-LAY mega 












General Plate development and volume production of Silver-Cadmium Oxide clad as 
TOP-LAY now means you can get all of the advantages of 
Silver-Cadmium Oxide and TOP-LAY combined: 
- * Silver-Cadmium Oxide, properly applied, is an out- 
standing contact material — unusual in its ability to 
\ ~~ resist arc damage. 


*& High work-hardness and density of both contact facing 
‘ \ \ and backing, blanked or formed from TOP-LAY reduces 
r \q . mass and deformation . . . prolongs contact life. 
*& Thermal and electrical capacities are increased when 
compared with Silver-Cadmium Oxide contacts made 
by conventional methods. 


* The problems of brazing — atmospheres, cleaning and 


fixturing — are eliminated. 

These Silver-Cadmium Oxide TOP-LAY ad- reductions and performance improvements. 
vantages, plus the many other advantages offered senefit today from General Plate’s new Silver- 
by General Plate clad metal contacts, produce as- Cadmium Oxide TOP-LAY . for complete in- 
sembly accuracy, design freedom, substantial cost formation, write for Bulletin 728. 


You can profit by using General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


1910 FOREST STREET, ATTLEBORO, MASSACHUSETTS 





Now! End Cord and 
Cable porurns here 


RIPMASTE R 


STRAIN | 
Waeer 


beeen 


© Permanently anchor 
exterior conductors 
© Withstand strains up 
to 100 Ibs! 


Low cost, easily installed 
GRIPMASTER Strain Reliefs 
anchor cords and cables at point of 
entry and positively prevent loosening 
of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the j 
power! Underwriters accepted. P 
7 7 
FOR EVERY TYPE OF CONNECTION! 


EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


—, Slight pressure permanently positions 
this one-piece type. The strain relief 
forms @ smooth metal band which is 
firmly locked in a tenacious grip about 
the cable 


GRIPMASTER CLICKON TYPE 


Clicks on in seconds, locks securely in 


position. The Clickon forms an immovable 
ring with uniform pressure around the 
cable circumference 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 


holding the cable in a vise-like grip 


g,4! 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY j 


GRIPMASTER WIRE 
BINDING SLEEVES — 
Prevent the fraying of 
cord ends. Specially treat- 
ed rubber tubes available 

in 5 wire sizes to .790. 
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MACHINES 


Bala s:.@ 


pecific headings 


Winding; Print; Rivet 
Me Strippers Wire Vibratior 
I Marking Machines ar 


MAGNETIC AMPLIFIERS 
Airpax Ir ( Middle River, Balti 


HBeckmar Ir 
Ave Kichmond 


Minneas Honeywe 
! Bostor Mase 


Apparatus Sales 
632 Tinton Ave 


rp Gateway 


101 LAbert Ave 


MAGNETIC BRAKES 


MAGNETIC MATERIALS. See Siee! Kile 

Magnet Permanent Magneti 
i rder Componer Powdered Meta 
i'r 


MAGNETIC 

Ir _ 
Ave 

Minne ining y ‘ ectrica 
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RECORDER COMPONENTS 
Riverside 


be lat ' Creneral 
I r t 1 ‘ or Ra 
Hox N 


MAGNETIZERS and DEMAGNETIZERS 


Ka Preque Laboratori I 
Soont LN. I 


MAGNETS, PERMANENT 
Mare 


MAGNET WIRE. See Wire Mag 


MARKERS, IDENTIFICATION 

Iirady (% W i Ww 
Milwaukee 

rand W ‘ 

N ma Band & 


MARKING MACHINES and 
For Marking Wire, Foil 


i Ww 
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DEVICES 
Plates, ete 


Glendale Ave 


Machine cm 


Calif 


MATERIALS HANDLING EQUIPMENT 


Diar 1 Fibre D ‘ T 
Ime Newark Lhe 
Fibre Co Wilming 


Crane & Hol 
on 


In Tonawanda 


MERCURY RELAYS See Rela 


MERCURY SWITCHES. See Switches 


METALLIZING EQUIPMENT 


Metallizing Eng 
I’r ect Ave 


neering Ir l 
Westbury, L. I N. Y 


METALS, LAMINATED. See Laminate 
Meta Precious and Base 


METALS PRECIOUS See Gold, Lam! 
‘ Meta Pla n Biive 


METALS, PRE-PLATED. See Pre Pilate 
Meta 


METALS, RARE 


Fanstee! Metallurgice 
ag Il 
Mallory & ¢ Ir 
Ind 


METERS, HOUR 


Haydon Mfg. Co Ine 
ringtor Com 
Hobt Corts John W Div. of Stewar 
Warner Corts 2078 Yale Bivd., Spring 
field, I 
justria Timer Cort 1411 
Highway, Newark 4, N. J 


McCarter 
MICA GLASS-BONDED 
Bonded Mica 


MOLDED and LAMINATED 
Tubes, Rings 


MICA 
(Sheets, Plate Tape, 
Segments, Washers, etc.) 


Brand & Uo I Willian Wi 


nd Fibre D 
Newark ,, De 
Klectri 4 Chemica 
Ave., P field, Ma 
naulath Manufacturers Cort 
Washington Bivd., Chicago 6, I 
Macalien ¢ Bay Ra Newmarket 
Mica Insulator Ce Schenectady | 
New England Mica Co., In 66 
Ave Waltham 54, Mass 


MICA UNDERCUTTERS 


Ideal Ir tries, I 00% 
Syeamore, I 


MICROPHONES 


Americar Microphone ble 
Elgin National Watch Co 
Oak Ave Pasadena, Cal 

tal-Diamond Fibre Di 
Budd ¢ Ime Newark | Del 

Genera! Pleetri ‘ Apparatu 
Di Schenectady 1, N. Y 

Genera BKlectri cm Chemical 
"last Ave Pittsfield Mase 

Mica I jlator Co Schenectady 
rth Shore Nameplate ly 
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MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics; Mica; Pla 
: Kubber 


MOLYBDENUM—(Sheet and Wire) 
Ree al (Contact 

Fa eel Metallurgical Corp Nort 
ie I 

Mallory & Ce Ine Pp. B I 
¢ I 


MOTOR BASES, ADJUSTABLE 
Allis Cl Milwaukee 1 Wis 


almers 


moTOR CONTROLS and STARTERS 
¢ Controllers M t Pusl B 


Station 


MOTOR GENERATOR SETS 


Leach Corp., Inet-Palmer D 
Santa Fe Ave., Los Angeles 


MOTORS and GE WE RATORS 


Table on pag 


MOUNTINGS 
SYNTHETIC 
Jot Manville Cor Dutct 
400 Woodlawn Ave ch 
l. & Rubber ¢ Rockefeller 
York 20, N. ¥ 


RUBBER and 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W 234 North Eim 
Waterbury 0 Conn 
Haydor Mfg. ( Ine 2532 Elm, Tor 


rington, Conr 


NAME and INSTRUCTION PLATES 


Brady C so 727 W 
Milwaukee 12, Wis 


Glendale A 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. P 
Ln f Pittsburgh, Prospect P 
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Multiple Reprints 
at Quantity Prices 


, ‘ 
e For each of the four design compendiums now 
ivailable (see reviews on page 288) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a significant cost 
element in the distribution of these Multiple Re- 
prints, grouping of orders makes substantial sav 
ings in cost per copy. To further reduce cost, ac 
counting and invoicing operations involved in 
open-account billing are eliminated by requesting 
remittance with order 
Prices per copy given in the table below are for 
single shipments in the quantities shown on orders 
accompanied by remittance 
Quantity per shipment 
Title l 5 25 
Electrical Insulation and 
Dielectrics 3.00 2.25 1.85 
Fundamentals of Servo- 
mechanism Design 1.50 1.25 1.00 
u J Printed Circuits 
(Revised Edition) 250 175 135 
Practical Circuits for 
Grid Control of 
é « Thyratrons 200 1.35 1.10 


Send orders with remittance (including 3 per 


cent sales tax for New York City deliveries) to 


Reader Service Department 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish 
ing Company. Orders at these prices can be filled 


only when payment accompanies the order 
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READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





3510 WATER ST. 











WE MAKE 
THE KIND OF 
TRANSFORMERS 


problem to an Acme Electric 


transformer engineer. Chances 


are that sometime during our 49 years of manufacturing 
experience and development of more than 20,000 trans 
former designs we have had to solve a similar problem 
Whether your need is for Miniature Pulse Transformers, 
Power Supply units or Power transformers up to 750 KVA, 
there's an experienced Acme Electric engineer to help you 












When dependable perform 
ance and long life are essential 
requirements of your trans 
former application—tell your 


A 


Z a 









This filament Trans 
former was designed 


with particular stress on 


insulation. This design 
is insulated for 20 KV 


This Plate Transformer 
features a porcelain con 
nection panel which in 
turn, is hermetically 
sealed to case. 





This Saturable Reactor 
is simple and practical 
in design for easy in 
stallation and high 


performance. 
Y 


ACME ELECTRIC CORPORATION 
CUBA, NEW YORK 


385 
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SHO 


‘TC TATISI 
tC RPOSE TA 
WEEK I 
WANT IIY 


SERVING 


Bulletins 


‘il 


IN DESIGNING AND MANUFACTURING OF ALI 


IENERS, WIRE FORMS, TOOLED TO PRODUCE 
IViLES IN ANY SCREW SIZI MATERIAL FINISH 
PO YOUR SPECIFICATIO 
INDUSTRY FOR THIRTY FIVE YEARS 


Covering Our Complete Line Upon Request 


WENCO MANUFACTURING CO. 


TOOLS * 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


SIMPLEX 


WIRE 
DIES * 


STRIPPERS AND CUTTERS 
STAMPINGS * SPADE BOLTS 


MOTORS A D« 
Miniature Timing Motors, Geared x 
fraction. Under 1 


20 Hp i c 


; Hp 


NICKEL-SILVER nt 


NON-MAGNETIC IRON and STEEL 


Tr 
NUTS ‘ i 
OHMETERS 
OILERS i 
OSCILLATORS 
OSCILLOSCOPES 
o 
j 
; PANELS, DIAL 
PANELS SHEET 
PAPER, INDUSTRIAL 


PACKAGING 
PAPER 


PACKINGS 


PAINTS 


PALLADIUM 


OCTOBRE sO FLEE 


INSULATING 


PANEL CONTROL UNITS 


} 


STEEL 


KIM 


tL KRING 











MICA—MICA-—MICA 


WEMCOITE—THE OUTSTANDING MICA INSULATION IN THE ELECTRICAL FIELD .. . BUILT UP MICA PRODUCTS... 


Y-26 


CLASSES 


FORMS . . 


ALL TYPES. . . 


THE FOREMOST 
HIGH HEAT MICA 
ELECTRICAL INSULATION 






{-26 has been first and foremost 1 of 

High-Temperature Mica Insulat f ( 

than twenty-five years. It is the recog i 

tandard of Mica Insul ttion in all of the I { 
J Aor t ectric neater py 





, : 
f v}] 
1 -2¢ itisti ul of tl 
ectrica insulating 
ermal echanical 
1 ture -reé ting 
yualitie in 111 nd ad 
f _ .s atts 
I assembD! I - = 
' } — 
i - eel 
- — 2 
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-_ i, 
Fabr fled st ' an -_ 
nae - » nn, 
a == 
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NEW ENGLAND MICA 
COMPANY, INC. 


66 WOERD AVENUE, WALTHAM 54, MASSACHUSETTS 





| staggered 


| 
| |) Starting of 
J electric 
9% § 

| \ motors... 


AGASTAT 


Meter-Relays, VHS Relays, Simplytrol 
and Versatrol Automatic Controls, 
Panel Meters and Indicating Pyrometers 


40 PAGE ASSEMBLY PRODUCTS CATALOG 4-A 


mo 


se renee 





re acu 


La) 
=— 
} 


Contents include: 


“Circuitry 6 pages of diagrams 
and text, 


tables and discussion on non-locking 


including response time 


texrnet 


contacts 
Ordering information 


Prices and detailed 
specifications for 

Clear plastic, black bakelite and 
ruggedized-sealed styles of 


Meter-relays 





Indicating meters 

Indicating pyrometers 
VHS Relays 
Plug-in relays, power supplies 
Automatic pyrometers 


Automatic control packages and 


components 
Bearing monitors 
Oven pyrometers and millivoltmeters 
Kiln pyrometers 
Shunts 
Transformers 
Write for Catalog 4-A 
Assembly Products, Inc 


Chesterland 14, Ohio 

HAmilton 3-4436 

(West Coast: Desert Hot Springs 14 
Calif, Phone 4-3133 or 4-2453 


Booth 1702, Metals Show, 


KREADI INOLIRY SERVICE CARDS 


Oct. 





Meter-relays provide control 
of mechanical operations or 
through 


alarm and automatic shut-off, 


chemical processes 


or continuous on-off control 


Applications include; Bearing 
temperature alarm and shut- 
off on pumps, turbines, gener 
ators. Automatic speed controls 


for machines and conveyors 


Computer shut-off if power 
supply voltage varies. Warn- 
ing and control in radiation 


measuring equipment and 
processes. Automatic switching 
of standby equipment in micro 
wave communications. Continu- 
ous control of pH. Signal detec- 
tion in radar warning systems 


8-12, Cleveland, O. 


PRECEDING BACK COVES 





time / Delay / Relay 


ae 


tagver the motors 


tarting of three 
at the 


AGASTAT allow: mu to 
without imposing their load on the line 
The AGASTAT is ® electrically actuated, pneumatically timed 


® light 


siatrve Chine 


versatile, dependable 

® instantaneous recycling 

® adjustable in timing from 0.1 second to more than 
10 minutes 

available in AC or DC models which offer delays 


on energizing and de-energizing, manually actuated 


time delay switch, remote push button control, her 


metically-sealed units 


Write our application engineers for help with 
your timing problem. Address Dept. A25-1021 


Elastic Stop Nut Corporation 
of America 











DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing 





20 TO 200 D.P. 


SEND YOUR PRINTS FOR QUOTATION 


SPURS ° HELICALS . WORM AND WORM GEARS 


RATCHETS 
CLUSTER GEARS @ RACKS © INTERNALS @ ODD SHAPES 


STRAIGHT BEVELS e LEAD SCREWS e 





1035 PARMELE ST. 








0 all wylow eo 


for high heat or 
other severe 
conditions 


Of tluyl collulose ... 


for maximum economy 
in average conditions 


Light weight, strong, chemically resistant. 


No short circuits, no grounds, no 


corrosion, no rust. Only one fastener needed 


Sizes to 1'4 inches. Write for free 


samples and price sheet. 


WECKESSER COMPANY 


Chicago 30, Illinois 


5711 Northwest Hwy. 


S88 





ROCKFORD, ILLINOIS 


WEDKEXOER 


CABLE CLIPS 
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i i Ma 
H & Vose © Fa Wa 
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PAPER. PHOTOGRAPHIC 
REPRODUCTION 


! ‘ I ‘ a ’ ’ M r 
‘ A ‘1, 1 
' ' k ¢ Raw heste N.Y 
PAPER TRACING See Tra ‘ 
' ‘ Paper 


PARTS FEEDERS, SELECTIVE 
ron « Homer Pa Vibrator) 


PERMANENT MAGNETS. Bee M 
i Aner 


PHOSPHOR BRONZE 
Rod, Sheet, Tubing, Wire) 


American Hrass Waterbury 20, Conn 
Chase Bra & Copper Ce Waterbur 0 
‘ 
1 ‘ & I I K Indianar 
I 
M er Meri ce Conr 
i Ir ir ts, I n Cr 
\ Head Pa Strip 
Ihe r cm r & fra I Park 
w York N. ¥ 
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PHOTOELECTRIC CELLS and TUBES 


General Plectric ¢ Apparatus Sales Div 
~ tad N y Photoelectri 
‘ 

General Blectric Co., Blectror Component 
1 Rehenectad N.Y Photoelectric 
Tube 

iT ' rot ( D 4 Hupp Cor 

Circle Ave Forest Park, I 

Internationa Rectifier Corp 4 
Grand Ave bh) Segundo, Calif 

i Cort {f America, Tube Div., Har 

NJ 


PHOTOELECTRIC CONTROLS 


tris ‘ Waterbury 20. Cx 

General Plectric Co, Apparatus Sales D 

Schenectad A y 

Mer 1 Cort 1201 Belmont Ave.. 
I 

\ net e Plectric Corp., Gateway Cer 

er I N i LA r A 

I ! | 

\ I 4 Inatrumer Oort 4 
f lbayetron Ir 614 Fre ghuy 
Ave Newark N. J 


PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER and LOCK. See Fasteners 


PLASTICS, COLD MOLDED and INOR 
GANIC See Ceram 


PLASTICS MOLDERS EXTRUDERS 
and FABRICATORS 


\ i ‘ N. Ma I \ 
Ma 
A I a Cort New Fr 
ro 
A , Fr ‘ Ir 


Barber Colman Co., Dept. J, 1208 Rock 


ibrar A ! M « Ww 
‘ 
‘ ‘ Mo Vr wte Cort 
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‘ i) Ow ‘ Cor I ‘ 
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Cor Itr KI 
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Grie Keproducer Cort 4 Reechwood 
‘ New Hu N Y 
Irvingtor Div Mir ta M A 
Manufa x 4 Argyle 7 
Irvingtor N. J 
Kuhn & Jacob Molding & Tool ¢ 
Southar Trenton & N. J 
Kurtz Kaw Ir 1419 5S. Broadway, Da 
[ on 
Ma x M factur re I ow 
Chicago 8, I 
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Piast M j I Fit 
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Hay! Ma atta I Pla I 
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he I trie Ire A Sul f The 
Borden ¢ Santa Barbara, Calif 

Re tofiex Cort Roseland, N. J > 4 

Kichar n f 1% Lake Melrose Park 
I 

Rogan Br N. Mor 4 
Skokie I 

Rostone Cort Lafayette, 1 

Kyer & 8 I rw Joseph T o ag 
I 

Spa I ( ne Tonawanda 
ae . ’ ‘ 

Ss ania Electr Products Irv 
Broadwa New York 19. N.Y 

Synthane Cory . River Road. Oakes, Pa 

! r Fibre Co Norr yer Pa 

U. 8 Gasket Co., Camder N. J 

Westinghouse Electric Corp. Gateway Ce 
ter Bld No 3 4) Liber Ave 
Pittaburgh 30 Pa 


PLASTICS — MOLDING. LAMINATING 
CASTING and EXTRUSION 








COMPOUNDS 
Aikyd Molding Compound T 
Cellulose Acetate A 
Cellulose Nitrate K 
Mpoxy Resins t 
Ethyl Cellulose R 
Fluorocarbone r 
Melamine Fo yde ‘ 
Methy! Methac D 
Nylor (GQ) 
Phenolics (E) 
Plast a Viny I 
Polyethylene H 
Polyester Resir Q 
Bilicone Re s 
Btyrenes I 
Urea Formaldehyde J 
Vinyl Acetal ! 
Vinyl Alcot (K) 
Vinyl Chioride ‘Vv 
Vinyl Chiort de 
V lidenect 1 “ 
Vir oO le A 1 M 
Vir lene Chiorid N 
(o.. A Div. of Uni Carbide & 
cor 420 Lexing t A p 
N.Y PFHIMQUY 
Cort f America si Mad 
New York 16, N. Y 4 
Im Plastics Div 627 Cree 
New York, N.Y t 
‘orning Corp., Midland, Mict x 
le Nemours & (Ce Ine k I 
emica Dept Wilmingtor ys 
ADGK LPR 
Piasti Tis Hooker Electr 


hemical Co., 1310 Walek Rd., N. Tona 
wanda, N. Y } Casting Resins 
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Prod D 900 Fa A S 
Paul &. Mins 
M ‘ Cher ‘ a I Dp 
Spr Ma ChrFY 
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PLASTICS. SHEETS, RODS and TUBES 
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NEW IN-LINE, IN-PLANE READOUT 






@ One-plane presentation; easily read 
from any angle 


@ Reduces fatigue, reading error 
@ Speeds data observation 
@ High reliability, low maintenance 









BRIEF SPECIFICATIONS 


No. digits: 4, 5 or 6 
Digit size: 4%" to 1/4" 











Operating speed: To 15 readouts per second 





Input: Binary voltages from counting instruments 
Overall dim.: 5'/)"H « 20%," W «x 17°D; 35 Ibs 


Price: $610.00 (4 digit) to $775.00 (6 digit) 
f.o.b. factory) 








Write today for complete data; 
please address Dept. R-10 


NAL Cal | 





BN Bert cette 


ACTUAL SIZE 


A RELAY that flies with 





NIKE 


15 G UP TO 2000 CPS 









DIMENSIONS 
15.32° dia. 1 1-3/4" long 
Limited quantity 
of mode hor WEIGHT 
samples available 1/6 o7 










« 
submit your spec 


OPERATING POWER 


500 MW Mas This 
relay is available for 
power requirements as 
low as 100 MW but 
with slightly less vi 
bration resistance.) 









fications and te 



















qQuirements with 





VIBRATION 
RESISTANCE 


15G up to 2000 CPS 


Wheelock SIGNALS 


TI TA o/O LONG BRANCH, N. J. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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Zinc and 
Aluminum 


die casting 
creative 


Manufacturers of power tools, electrical appli- 
ances for homes, business and industry across 
the nation take their die casting problems to 
Advance. They know that Advance will give 
them that extra measure of creative engineer- 
ing and production skill so important in today’s 
competitive markets. These Advance “extras” 


can be yours, too 


Write or phone Advance today if you need 


® to design new products 
® to redesign existing products 
® to improve your market position 


@ [Z 


Advance Tool! and Die Casting Company 
35 years of service to industry 
3760 North Holton St ° Milwaukee 12, Wisconsin 


These symbols ore your 
assurance of highest quality 
tine and aluminum alloys 
under ASTM standards 





















Radio Core 
law li lror 
Mackpole Carbon (x 
United States Graphit 
Saginaw, Mict 
Yale & Towne Manufact 
Metal Products D 
Prank Park, Lil 


TYPE ° - Industries. I , uf The POWDERS, METAL 
» ° } anit. ; eae ie erican Platinum Work 


sonpre ‘ t ‘ fivend ' oe | 


160 Fr 


AUDIO © *) 7 fireman bee spi Be 
PLUGS 


High quality for 


PLATINUM and PLATINUM PROD 
uCcTs ‘ 
every low level 


application 


PRE-PLATED METALS Aluminum 
Brass, Copper, Sice Zinc, Sheet and 
Strip 


PLIERS and CUTTERS, WIRE 


Beceptacle Mote Latch Le 


} 

} PRINT MACHINES 

j PLUGS d JACKS, COMMUNICATION , ‘ 
Cannon Type “P” audio plugs are the standard of the micro | - ' 


i ' ' | j ‘ 
phone and low level sound helds. Zine or steel shells. Hi-di I} 
electric, All have 30-amp. contacts except the 8-contact unit 
which features 15-amp. contacts. Flashover voltage 1300 / 
{/ { PLUGS and RECEPTACLES 
/ to 1900 ¥ at oe ae s ac rms. Latch-lock feature, Cable entries ] 


»/ 16” to ” Send for Audio Bulletin. Refer to Dept. 500 


CANN I) PLUS & | 


Cannon Electric »,, 3208 Humbolk Los Angeles 31, Calif 
Representatives and distributors in all principal cities j 


PUMPS 


oe 


ELECTRICAL 


TA 


PYROMETERS 


PORCELAIN 


POSsTs BINDING 
if 


PRECISION SERVICE 


REACTORS 


from Order to Delivery! , RECORDER COMPONENTS MAGNETIC 


Your production problems may be simplified wher RECORDERS, COMPUTER 
‘ ; ' 
you consult an orgonization with ao long record ef 


successfully serving electrical manufocturers in oll . RECORDERS GRAPHIC 

types of precision work Whether you ore seeking » ‘ l ( 

wish yeur ad ‘ RECORDERS, OSCILLOGRAPHIC 
I , 7 : itr ! lerk 


” 


advice on new applications redesign, or 
own designs executed, send us your requirements 
and they will receive our most coreful ottentien 


Extra KNOW-HOW an ; ‘ i TIFIERS, SEMICONDUCTOR 


for your specific design problems 


POTS and LADLES. MELTING 
I ‘ \ 


LAMINATED AND INLAID METALS . . 
METAL PRODUCTS FOR ELECTRICAL MANUF " 


POWDERED METAL PRODUCTS 


ooS. BRAININ: COMME 


a Washington Street, Mt. Vernon, N. a 





ZENITH 


Multi-Circuit 


CYCLE 



























4 
. long-lasting accuracy... 
trouble-free performance in 
timing, mixing, compounding, 
processing and similar operations! 
Sound, practical design, quality components and 
precision-controlled assembly insure the long-lasting 
dependability of ZENITH Multi-Circuit Timers. 
‘They are specified as standard components in 
countless commercial and industrial applications, 
as well as laboratory equipment and home appliances 
Can be supplied in practically any time cycle 
and with any number of switches. Available 
without synchronous motor for elevator 
control, limit switch, ete 
IMMEDIATE DELIVERY IN ANY QUANTITY... 
Request bulletin. 
See classified telephone directory 
for name of local distributor : 
ZENITH ELECTRIC CO. 
152 W. WALTON ST. ° CHICAGO 10, ILL. 
4 
NUT TYPE COMMUTATORS 
¢ 
J’ 
+ ~ 


@ Toledo quality control procedure is approved by 
the U. S. Air Force an assurance to you of the excellence of all 
nut-type aircraft commutators you get from us. All our products are 
manutactured from the finest silver bearing copper, high grade steels and mica, 
and are machined and heat-treated to precise standards 


Special copper alloys available for high temperature applications. We are fully 


equipped to aid you in the design of new commutators for all applications. 


We have the engineering facilities and modern tool room equipment to 
produce experimental commutators and collector rings for you, to 
YOUR exact specifications. Write today for catalog #60, to 


TOLEDO COMMUTATOR CO., OWOSSO 6, MICHIGAN 


@ TOLEDO COMMUTATORS 


\ quolity products since 1895 


PRECEDING BACK COVEI 


PANEL SPACE LIMITED ? SPECIFY 


DIALCO) yey) 


Sub-Miniature 
Pilot Lights 


COMPACT 
RUGGED 


OMNIDIRECTIONAL 
ae BD Aaa 1th 3) 


ae) aaaii 87 


INSULATED 


Om LL 
TLL Ce 
Cura 
ae 


Ta | 
Oe 
bt oat 







or 
FRONT 
of panel 
insertion 


Dimming 
and 
<\ Non-dimming 

types 


1-Terminal 
Pilot Lights 


for use on grounded 
circuits. Available 
with binding screw 
or soldering terminal. 





DIALCO's expanded line of sub-miniature lights conform 
to all applicable Mil Specs. Use T-154 midget incandescent 
lamps—1.3 to 28 V. Spring mounted Lens-with-Message 
is readily positioned after installation Mount from back 
of panel in 15/32” clearance hole; or from front of panel 
in 17/32” hole 7 lens colors 
size (top to bottom): No. 134-3830-375-6 No 
951 No. 101-5030-951 No 
3830-111 No. 107-1930-951 

Complete details in Brochures L-156 A and L-157. 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


tnd 


a get a, 
nae 
g 


actual 
101-3830- 
109-3830-111...No, 111- 


Shown approx 


Lt A bs 


44 STEWART AVE., BROOKLYN 37,N.Y. @ 


Foremost 


' 

' DIALIGHT CORP, 44 Stewart Ave., Brooklyn 37, N. Y 

' 

: Send brochure Sub-M a ra «Selection { Pilot Light 
> « oO vres r VD nic J | 

i or ‘+ Brochure J Catalogues 

' 

i Nome Positior 

' 

§ Company 

' 

; Address 


HYacinth 7-7600 
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New Mechanical Brake Motors 


CLE-MATIC BRAKE MOTOR 


A combination of adjustable, mechanical, brak 
ing features, coupled with variations in moto: 


design, enables us to solve your motor problems 


without special and costly motor controls. 


The above CLE-MATIC BRAKE MOTORS are now 
available in Squirrel Cage des 


225. 


ign, frame 56 through 

through 3 HP, 1800 RPM continuous 

duty and through 5 HP 1800 RPM intermittent duty 
Built in 900, 1200 and 1800 RPM’s 


tatings: 


Now being used successfully on- Bridge, 


Trolleys, Conveyors and Automation 


OTHER PRODUCTS 


We build Squirrel Cage and Slip Ring motors 


in various sizes. Special designs for special 
applications 
W rite for data and prices. 


THE 
€ te Iw Pasi~ 2 £-2--8F 
ELECTRIC MOTOR COMPANY 


13 CHESTER AVENUE ¢ CLEVELAND 3G, OHIO 


Null Detector Relay 
SOLVES MANY 
TEMPERATURE 
CONTROL 
PROBLEMS 


An Edison Sensitive D.C. Relay and an ordinary bridge circuit 
are versatile tools in solving temperature control problems 


In the bridge shown assume the dotted resistor to be a resistance 
temperature detector and the other resistors adjusted so that the 
bridge will reverse current flow through the relay at a given tem 
perature. The polarized relay will sense the reverse current flow 
to close (or open) its contacts at the null point 


This circuit is useful in temperature warning systems since the 
relay automatically reopens when the current reverses again —to 
actuate an “all clear” signal 


The Edison Relay is reliable at values from 30 microamperes to 
12 milliamperes, Overloads to 10,000 X coil input power are 
absorbed without damage. Contacts are rated at “3 ampere at 
28 volts d.c. in SPST or SPDT arrangement 


For full information send for free bulletin, No. 3037 
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A GREAT NAME CONTINUES GREAT NEW AC HINVEMENTS 


Thomas A. Edisom 


INCOR FP ORATEDO 


INSTRUMENT DIVISION 5S i amesiDe AVENUE * WEST ORANOE, NEW JeReRY 


P. KR., Indianapolis 
1-Copper Sulphide 
In Semiconductor 
Brooklyn 11, N. ¥ 
Selenium 
Rectifier Div., Dept 
¢., Bloomingtor 


Ine Belleville 


Work 1A 8 
Seleniun 


Melrose 


tinghouse 
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Gateway Cer 


liberty Ave 


RECTIFIERS, TUBE TYPE 
‘ r ikee Wis 
t Broadway, New 


Bruno, Calif 
Ave Newark 


Balee Div 
ibe Di Har 


Gateway Cen 
liberty Ave 


REGULATORS MOTOR SPEED 


Controller Motor 


REGULATORS TEMPERATURE 


REGULATORS VOLTAGE Mee 
I f er Variable Voltage 
Cor Cuba, N.Y 
Milwaukee wi 
Ir ¢ Broadwa 
New York 
nt Corp., Carlstadt, N. J 
‘ Apparatus Bales Div 
N y 
ex Wire Cort Logar 


WwW 6u thicag 


402 Middle, Bristol 
ghou t rp., Gateway Ce 
Bidg } 401 LdAberty Ave 

Pittsburgh { 


RELAYS and CONTACTORS 


AWA Div of Elastic Stop Nut Corp 
f America, 1027 Newark Ave., Flizabett 
N J 
jams & 
Mercury 
AEMOCO. In 60 Btate, Mankats Mine 
Allen Bradley Cc 1316 8. Beeond, Mi 
waukee 4, Wis 
Allied Control C« Inc., 2 Kast Bnd Ave 
New York 21, N. ¥ 
\ s- Chalmers, Milwaukee 1, Wis 
Amperite Co Ir 561 Broadway New 
York Y Delay Thermostat 
Metal Bulb Type 
Hart & Hegeman Electric ¢ 
Hartford 6, Conr 
Cheste 


Westlake (Ce Pikart Ind 


Mer Cor 
41, 10 
North Bleetric Cx 
Ohio 
Ohmite 
Skokie 


Manufacturi 


my : 

ice Ble 

k. M 

RBM Di Fasex Wire 
port, Ind 

Relay 
‘ 

55, Mas 

Square D Co, 404 
kee 2 Wile 

Stromberg Car 
Dynamics 
Kochester 


Switk 


f Da 

vewark 
W hee ok 7 

Ave Long Brat 
Zenith KBlectr ‘ 


au 10, I 


REMOTE CONTROLS. See 
Statior Relay and 
mitrols I’re 


RESINS, INSULATING 


Compound and Resins 


RESISTANCE ALLOYS 


Ipriver ¢ Wilbur B 


ewark ’ ‘ J 
Driver Harr ‘ Harri 
Kanthal Corr Amelia 
Conn 


RESISTANCE HEATING 
Heating Blements and t 


UNITS 


RESISTANCE LINE CORDS 


General FElectri ) OConstructi 
riale Di 


RESISTANCE WIRE. See W 
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RESISTORS, INSTRUMENT and RADIO 


Aer « Corp., New Bedford, Ma 
Allen Bradley Co 1316 8. Second, Mil 
waukee 4, Whe 
Amperite ( In 61 Broadwa 
York 12 Bulb Type 
rala f Globe-Unior 
625 | Milwaukee 
Clar nh Dover, N 
Dale I’ro nh ¢ LSU Ave 


Roche 


roni 


RESISTORS, POWER CIRCUIT 
Bra 


RESOLVERS 
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Looking for a More Secure Position? 


Then you'll like working at Electronic Engineering 
Company, because our steady growth is firmly founded 
on a diversified base. All the eggs aren't in one basket. 
The wide range of electronic projects on which we're 
working makes for a bright future and a thoroughly 
congenial “working climate” that adds a lot to the inter- 
est of the job. The pay is good, too—comparable to 
“job shops.” 

So, if you're experienced in packaging electronic 
circuits, and would like to put a firm foundation under 
your future send a resume—today—to Bob Lander 


Electronic Engines ring Company fCalf . 


180 SOUTH ALVARADO STREET~ ~~ LOS ANGELES « 57+ CALIFORNIA 


INCREASE PRODUCTION 
Pl dame) 40% 


cut POWER SN 
av 


. +. with My 


RESISTANCE 
SOLDER TOOLS 


Designed to handle numerous produc 
tion soldering jobs from fine ‘pin 
point”’ precision to medium-heavy in 
dustrial operations More than 16 
styles of electrode holders to fit in 
dividual soft or hard soldering opera 
tions, (see above bench type holder 
Kighteen stages of heat with a 
6-stage selector switch used in con 
junction with 3 secondary terminals 
A wide range of power —5 to 1800 
watts--quickly supplies concentrated 
heat at exact area insures perfectly 
soldered joints with maximum 


SPEED o SAFETY © FLEXIBILITY e ECONOMY 


Write today for New 
Catalog deseriptive 


pre, M : shox "i ‘ i ‘Boldecine 
ee 


ELECTRIC EQUIPMENT CO. 


P.O. Box 132-EM * Toledo, Ohio 


CAKDS, PRECEDING BACK COVE! 


eee 


TT ammeenameeee | 


Are) 


NATIONAL LOCK 


Special-Purpose 


FASTENERS 


Save Engineering 
And Design Time 


Call upon National Lock fastener specialists to 
participate in your early planning ... before your 
designs are frozen. These experienced men will 
furnish complete information on National Lock 
screws and bolts of every type, size, finish and 


material to meet yout specifications, You'll be time 


and money ahead with National Lock. Write today 


SPECIAL HEADS 
SPECIAL SHANKS 
SPECIAL THREADS 


National Lock Company 


Fastener Division - Rockford, Illinois 











Ctrical Engineers 


WE WILL TRAIN YOU IN THE 
FIELD OF SERVOS AND CONTROLS 


\n opportunity to broaden your experience while work 
ing on high speed aircraft, missiles, or the EARTH 
ATELLITE. COMPANY SPONSORED EDUCA 
LION PROGRAM. You will be trained in one of the 


lowing field 


SERVO ANALYSIS 

ANALOG COMPUTERS 

AUTO PILOT DESIGN & ANALYSIS 
INERTIAL NAVIGATION 

SATELLITE CONTROLS 

MAGNETIC AMPLIFIERS 


Contact Professional Employment Office 


MARTIN 


Baltimore 3, Maryland 





New booklet* describes latest uses 
for Straits Tin in major industries 


New booklet contains up 
to-the- minute imformation 
about one of our most use 
ful metals—-Straits Tin 


from Malaya. Explains how 
tin’s properties help each 
major industry, gives spe 
cific examples of new appli 
cations solving manutac 
turing problem Sixteen 
pages, fully illustrated, fac 


tual and concise 





Prepared especially for bu 


ervecntlive naterial elector 
Send for your daten aad qeadantion anes 
free copy now neers. Your copy awaits your 
request 
—— ’ 
The Malayan Tin Bureau 
Dem 14K, 1028 Connect t Avenue 
Washington 6, D« 
Please send = me 1 tre copy ot the new booklet 


[ 

| 

| 

| 

| 

| 

| STRATIS TIN FROM MALAYA, Its New Importance 
| American Ind 

Name and Positior 

| Company 

| 
| 
| 
| 


Street 


City Zone State 


394 





RHEOSTATS. INSTRUMENT and RADIO 


COLLECTOR 


RIVET SETTING 


R BEARINGS. See 


RUBBER and RUBBER PODUCTS 


SAWS, COMMUTATOR 


SCRAPER RINGS 


SCREW MACHINE 


COMPOUNDS 


and TERMINALS, HE 


Com 4 & to ] I Kn e4 Laxlh 
j 
h I rhe 44 Ave 
ark J 
ru ‘ HO 25 Ke A ‘ tT 
4 on 
‘ al Cera ‘ Kea J 
‘ al Ble ‘ 4 4 Sales Div 
~ ectad N.Y ‘ B ¥ 
Her al I i hikhart 
I 
Inter K { Broad 
j ‘ ! 


SEALS. MECHANICAL. (Rotary Shaft) 


nl lack ‘ “4 Ou Mortor 


(yar k Pack ‘ Ia 


SEALS, OIL and GREASE 


SELENIUM RECTIFIERS. & K 


SEMICONDUCTOR PRODUCTS See 
i r I and 
‘ 1 l 


SERVOMECHANISMS = (Controls Syn 


ehros, ete A M 
I ‘ Va ‘ 
‘ I . ‘ cur 
iH I 
I M f ‘ } i) Div 
! M ( ¢ 
I) I) M H we 
I I ih M 
o M 1 ‘ J Racine 
® ‘ 1 I PD es 
I “ i J 
I Cor ‘ a 
Q K ! a 


SHAFTS, FLEXIBLE 

. ‘ } ‘ Ka and 
‘ ‘ 4 1 
4. Gasket ¢ Camae J 


SHEAVES. & Ir B 


SHEET METAL FABRICATORS 


4 Ir ‘ N. Ma I kton 
Ma 

( HW h \ W 

‘ K M 

ii 4 } ‘ I hM.-4 
Anoka, M Ter a I Box 

I , Bh Ma 4 r ‘ i 
I ‘ ‘ ” 

SHEETS, ELECTRICAL. & ‘ Elec 


SIGNAL DEVICES 

Crouse Hinds Co., Syracuse N. ¥ 

Pyle National (« 1388 N. I tner Ave 
‘7 a l i 

Wheelock Signal Ir Ibra port 
Ave Long Branch, N. J 


SIGNAL LIGHT ASSEMBLIES See 
Light Pilot and Indica 


SILICON DIODES. ®& lra t and 
( ie 


SILICONES 


SLEEVE BEARINGS. See B 
Lh ui 


SLEEVING, SATURATED. See Tubing 


and Sleeving, Braided Fabr 


SLEEVING and TAPE, ASBESTOS 
I n Manufacturers Cort W 


t 
Washington Bivd., Chicago 6, I 
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SCREWS - BOLTS - NUTS - RIVETS 
TUBULAR RIVETS - WASHERS 


IN ALL METALS 


icicas 


IMMEDIATE DELIVERY. CATALOG ON REQUEST 


127 CHURCH ST. NEW YORK 7, N. Y. 


ee 





BRUSH HOLDER CAPS 


Sie 
hoenix can furnish 


brush holder caps for virtually 
any conceivable brush holder 
and at prices most motor makers 
find less than their own manu 
facturing costs. 


Send your cap print or a 
sketch for prompt quotation on 
uniformly accurate brush holde: 
caps to meet your requirements 

or ask for Bulletin contain 
ing full details on the complete 
“standard customized” line 
of Phoenix Brush Holders 
and Caps 


Write for Bulletin 56€ 


PHOENIX ELECTRIC 
MANUFACTURING CO. 
4211 West Lake St., Chicago 24, Iilinois 












SNAP-ACTION SWITCHES 


CHERRY offers methods for... 


otis a 3. ake 










. 
. cr of * 
ANGULAR D! ATION 
switcrH AC * \ 
P ¢2500 SERIES 
1 HEIGHT “A . 
casi POINT >) 
OINT 5 . 
OPERATING POIN’ . ity 
Over TRAVE! 1 gemma Cae 
| LETIN 
a \ But 
any SWITCH INTO \ 00 
ACTION 1 C-2 
Ninc A SNAP TEM . 
DESIG ERATED switch SYSTEF —— 
P ae "peta 
CAM O — oa 
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IVEMEN TY DIFFER, 


YTIAI 


‘IMITS OF 7 
AC TUATOR 
7 7 ” ¢ 
, Aap aA 
i 
f f 
£ z 2 ,” 4 it} | 
i wr 9 
at ; ff iN , 
+. 215i A pe ; 
x < 
EQua CURSION AM) : 
lS Swi ‘ (4 ith t 
wires TCH ALLA 15 , 
ENTiay Plus Ales MdiL CY 
YOKE Gap 5 ! : 
’ 
Tc 
} Ait | IN ) MOTOR 
| Ps , 
APPL; by i 
| CATION OF | 53500 SERIES 
SWITCHeEs IMIT Op : 
INTO AUTOMa ric VERSE Swap | 
E lo 
QUIPMENy LLETIN 
= t-100 
| OPEN { 
cyecult ) 
AX ? 
‘ {NA 
ciecult CLOSED \ . 
+ 
<T a 
\ gt. 
~~ 4 a 
ab \ €1600 SERIES 
~y | 
« \ D TAPE 
BROKEN SOTO OPEN , 
RELEASES ARM '™ 
circuit 
BULLETIN 
‘ FOR 
G A SNAP switch ae 
SPECIFYIN J | 


FUNCTION Saal 


CHERRY 


ELECTRICAL PRODUCTS CORPORATION 


INTERLOCK 


Oe am @® @® 6 62 4 a oe ae « —_enwenwewear ae a oe ow ow ae a a a a= ea i 
Ple end 6 ' | 
| C-200 1-100 1-300 On complete CHERRY line | 
1 Ne ! 
| | 
| 
| | 
| 
| | 
Die asthe ian i a a a ree i 

$95 
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A NEW FASTENER... A NEW TYPE OF FASTENER mi ational Acme Co.,i76 


SN UU ey 


SLIDE ASSEMBLIES so . » 


ive + t CALCULATING 


DURES Ba AE cr me me it oe 


OT IN ATION 





7 I 
wit G@ARC’s exclusive Se ac meannen acne 
WIDE GR UG SOCKET SCREW KEYS and ts Chale | 


‘ I I 
{ I M 
OM Ra, D 
} M Dyna 
SOCKETS and ADAPTERS, RADIO OG ral } ‘ 4 I 
; i I 
SOCKETS and RECEPTACLES, LAMP 1 
H le ‘ o ( ‘ t 
H f ‘ Ah 
i ‘ ! ( 
( : ie i SPOOLS, WIRE 
' ‘ i" 
as. a ’ SPRINGS, COIL and FLAT 
See GRC at 4 ‘ ; ee aes 
SVs roe oe 
3 Standard dd 


ameters 


NAT'L METAL : Chieago 24, Me ‘ 
SHOW —on stage—Booth 550 ine., Retvey & Spaulding Ave. I 





6 ‘ stand & D 
ard thread size ‘ ( Ca Cor hockef r B 
14 through Mass produced in rust-proof zinc s 
both open-end and ck nd plloy at low cost, with eye appeal SOCKETS. FLUORESCENT i \ . ig Con ! 
thumb nut thumb screw to help sell your product I sl! 
with and without shoulder As in all other GRC fasteners mineti eens ' “ * 

Generous width a ’ tien wing nuts, cap nuts, wing screws SOCKETS, V J ; 7 r 

‘ ssures firm 

comfortable grip threads are clean and accurate I ‘ Mf 

/ ' ! Dudek & Boel M 

WRITE TODAY for sample : ie Werld's Foremost { { ‘ I Gra ‘ ( 

prices, and bulletin or ask ft: ft} Predecer of Snail Grand : ago 12, 1 

for quote on pecial need §* i Ove Castings ¢ 4 ‘ j . ~ 

=< ‘ Garr ( I ( ! 
‘ ‘ ' 
GRIES REPRODUCER CORP € Gibson im DD 
P 0 . SOCKET SCREWS ! ‘ Cor m ¢ ( 
149 Beechwood Ave, New Rochelle, N.Y. « NEw Rochelle 3-8600 SOLDERING COMPOUNDS ( ' i \ 
Flux Paste, Liquids, Salts, et 
‘ ‘ ‘ ‘ I B 
! Be 
wey 


SUB -FRACTIONAL HORSEPOWER 


: i STAINLESS STEEL 
' ‘ 
RS ° SOLDERING EQUIPMENT 


tror Machines, ete STAMPINGS. METAL 


i : | ¢ d 
ANTENNA : . | sexta 
MOTORS co, D 


‘ I 
used successfully 


f * * 
im television ° 
. <= SOLDERLESS CONNECTORS 
rotator service . ‘ 


LOW VOLTAGE 


1 | 
SOLDER PRE-FORMS. See i 


CAPACITOR lt) Gress 
TYPE _ : Wr é 





: ! 
: SOLDER. SELF.FLUXING ‘ ( 
24 VOLT, 60 CYCLE AC operation : 
Reversible with a switch $ 
Free load, 3300 rpm, using a 1 mt con : SOLENOIDS 
denser s I ‘ 
Highly useful in the laboratory and for : 
sdvertising displays, experimental devices ° I 
ote > 
p< ‘ ' T) 
Skeleton frame, but can be provided with ° i f 
ventilated case : j ‘ A 0 
Mountings availabl $ A i 
AR.105 > \ P I | 
1/200 hp : I ‘ ‘ i in & I I A 
; M ) 
' la Pla I f f I 
. . ‘ , 
G ! rie Apr I Br 
Heinze Electric Co ) bce W. Unie Care Bustener Cord, Cambri 4 
Wa ( 1 1 I i 
5 ‘oe Leach |} D Leach ¢ fi A ‘ M ‘ ‘ ‘ 
685 Lawrence Street LOW ELL.MASS los A Calit 
I I D EM M 1 
+ N : A 
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For Superior Quality 
\ Check these features 


[] Pure copper, 100% [] Sound engineering 
contueiealy [] Speedy installation 

[] Wide wire range— 0 
re-usable 


[] U/L-CSA Approved 
[] Compact—rugged 


Cool operation— 
takes overload 


[| No special tools needed 


[] All screws wax-treated 
[] Advanced designing for better clamping 


ALL THESE FEATURES AT LOW COST 


Your V Test Will Prove ILSCO Superiority Over Cast Or Any Other Type Lugs 
LOK-A-BLOK 





Write for Catalog #50 and Samples 


ILSCcO CORPORATION 


5745 Mariemont Ave. Cincinnati 27, Ohio 


WIACHU EBT ae ae) CS 
UU SS dt) 3 
aa 


Kodak 
Ektron 


Detector... 





A unique lead sulfide photosensitive resistor with 
the following characteristics: 


@ Response extends from 0.25 microns to 3.5 microns with 


maximum sensitivity at 2.2 microns in the infrared 


®@ High signal-to-noise ratio in infrared 









@ Signal response is almost i ‘ependent of size of sensitive 
SLIP OVER WIRE — 
2—SNAP INTO HOLE @ Unaffected by vibration, 
small in size 

With Heycos it’s no longer necessary to tie wire , 
knots or use insulating grommets. Product life Ny Up ® Available in complex and 
is increased and product appearance is greatly % exact orrays and mosaics 
enhanced. 








HEYMAN MANUFACTURING COMPANY V 7 
Kenilworth |! New Jersey SP) For a booklet giving detailed information on Kodak 


Ektron Detectors, wrive Military and Special Products 
Sales, 


Send wire sizes for free 
samples and specifications. EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 
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new idea 


in 
PILOT 
LIGHTS! 






Handsome Appearance vide 1nea illation 


Long Life 
Cold Light 


Economical to Operate 
Despard Line 
Dependable Construction y 


Choice of Colors : 


Approved by Underwriters’ Laboratories, Inc. 
Write today for information to Dept. EM-4 


PASS &@ SEYMOUR, INC. q 


YRACUSE , NEW YORK 


fractional horsepower 


at its 
finest! 





choice of leading manufacturers 


Don't gamble with the succe ® AC/DC Universal 
of your product! By careful @ DC Shunt Wound 
inalysis and testing together ® DOC Series Wound 
with RAE engineer ou can © DC Compound Weund 
issure the right motor for 
® Gear Reduction Motors 
our need 
i. ® Governor Controlled Motors 
RAKE offers outstanding set 
® Motors for Rheostat Control 
we and quality in a_ large 
anvety of motor in voltage ® Motors for Electronic Control 
© 


up to 250 and up to 4 H r 
(higher for intermittent duty) 


Permanent Magnet Motors and 
Gearmotors 


with many gearhead motor 


combination let u how 

vou how these advanced mo Rk 

tors, now in such big demand 

can’ improve your product et 
and reduce our pat 


2009 Kewaunee Street 
Racine, Wisconsin 


will help you supply the data neces 


’ Send for the ‘RAE’ service sheet. It 


sary for recommendations and prices 


$98 





STAMPINGS 











NON-METALLIC 











‘ ) Fibre Di { I “2 
Budd Co., | wark De a 7 
fa cM factur ( I - or 
Cr I ‘ I K 
K rdeon (x V1 f i : 
11. , Heater i M 
Stat Br I M I ) . ; c 
y.B g. Mict 4 
STARTERS, FLUORESCENT. » ee a 
‘ r > . ~ 
STARTERS, MOTOR ( r 1 r ; ( 
Ue ns ‘ ~ ‘ V 
STATOR ASSEMBLIES ; < “ 
‘ M x 
STEATITE ( P Bu 
Mi Rela 
STEEL (Commercial Forms and Grades ! 
“Ml ‘ ‘ 
‘A or i 
Har Ada & 4 bk ‘ } Ind 
‘ ' AEMCO ~ M Minn 
‘ , GR 
Mheet s pf Allen-Isradle ‘ f 5 5 M 
Enameling t waukor “ ACEFIPR 
Mtainle 4 eA ( r ‘ Ir } t } 4 
Cold R 0 0 New York N. ¥. (CDGHR 
Tubir I Allis-Chalmer Milwa W RS 
See also 8 1 r Arrow-Hart & Hegeman Electric ¢ 
Haw rne Ha r { 
ny Ludlun eel Corp., Henry ACDHKMPR 
Oliver Bidg.. Pi t I Na Automat Electric & ‘ W 
r 8 & Wire Di ! 1 8 Van Buren. (} y I 
Cor Kockef r B Ch and BCDGIILN EST VW 
om \ , sw h ¢ lak Ave 
j ‘ 0p Associa Orange J (CHR 
‘ ir y ‘ 2-CO Br 1 ¢ Vatert ( ADEFR 
GIPRS 
Br ‘ OO 8 £) Capit M ‘ Balmfor 4 
‘ R & Cor ‘ Waterbury 20 enbury ¢ j 
( Centra D { Globe-l I 
‘ G D . 8. Stee BE. Keefe Ave., Milwaukee W ‘8 
, rr Calif Cherr } a Prod Cor ‘ 
‘ ' “ ‘ f America Chamber Deerfield BR H Park I 
f Cor B Pittsburg | BWX 
\BONS ( e F Mf ‘ \ New 
) r ¢ W " R R f York Y 
‘ ark j St ‘ s Clare & ¢ C4 P B 
Wir Chicago 45, I ~ 
4 Tut a) 1 ~ € ‘ Clark Contr ri 1 i. ¢ 
r h, J and 10. OF ‘ 
‘ rs ‘ N vort, ¥ ADES Comar Ele W Ad or 
} Vr I 1 Ir ( (r Chica I 
A Hea Z Pa NS ‘ t I ‘ I HA ex 
Kt ‘ r & Br Ir Park Ha B 
' York N. ¥ T Contr ‘ 4 reng Di 
Ryer & 8 I Joseph T.. Chicago 8 ~ Park, I 
I ARCDENPBT ABELP 
' + ‘ ar P AaRnCD ¢ r ( ( B Center 
} ! r k ‘ ‘ 
( Car ie, Pa AD « se H ( N Y 
DPS 
( rist P Cur W ‘ Car J. (F 
Durak I I I D 
& Ws dD v8 ' 6 8 Cor M e, I 
‘ ! A Fi 
Cor William Pe I Edison, 1 I A., I ment 1D 
I s aAcD? T-ACN Dept Ww 0 N. J. «FG 
x Corn “= W A Fitel-Med ‘ I ~ Br ‘ f 
Wa Pa vs J 
k ro-8 “ Mfe ¢ . 
STEEL ELECTRICAL (Silicon W. Lake, Chica I B 
Sheets and Strips) Flectro Switch Cor “ th 88. M 
w Fasco I I Kt r N. ¥ 
I r Steel Cort Henr EJO 
0 Rid Pittsburg ,, Pa Federal Tele ea K ‘ 1 f 
‘ af Cort Newport. K Interr : T ' 
' Cor Sharon, Pa Cort I n eur j 
1 ( William P ! a 
! Pa Fenwal, I P \ M 
} and | 
STRAIN BELIEFS ‘ ut lectric ( Mok 8 
, I ABCEFLO 
STRIPPERS, WIRE G-V Contr I H . ' 
East Orange, N J re 
Acme Wire Mart if "Go ral F trie ¢ Apparat D 
N. ¥ Schenecta y ARCDEPGHIR 
ineering ( 6. 26th, M MNOPRSTI\ 
wi = : General Flectr ‘ A ' 
trie I 14 Ele Syca Dept Br ( 
. (hener Ther ut Cor A Ave 
I ‘ rte I 008 Park Ave Bartlett, Nu I 
re 1 juardiar r I WW \ 
Wenco Mf 1136 West Hubbard, Chicago ‘ chi a : I CRGHN 
it MT ' 4 Por 
Vir Str r ¢ Fasthan A wing ” gi : a , 
Kast and om He ' ' ‘ I rr 
STRIPS. BLOCKS and BOARDS OB Fi a —— 
TERMINAL Rivd_ 
BR ‘ 1 I G 
f™M Prod 1 » l’ax Ke « hoard and Supt ‘ 
War bur I Ww.” ‘ 8, I ‘ 
Products ¢ 7 N. Ma Brock har 
Ma Knox P ‘ K rr 
4 Lava Cort Chattanooga Tenr P 
i ectrical Producta Cort oS Leach Re D Leach Cort A 
i H i J m B I Ange 3. Calif 
' ly Engineering ( I Norwalk, | 11 on w D 
‘ or 
Ther Cor 58 Concord MeG Manuf ng OC I ( 
Lafaye Valpar Ind KPR 
Mallory & ¢ Ir P, mee i 
' I GNPS 
Master A ‘ Mfe ¢ R Ww 
Mest ul I tries P t ‘ 
4 Akron &. OF 
Mer 1 Cor 4201 We t \ hi 
ago I ARCDEF 
Micro Swit Div of Mi 
He w Regulator Ce Freeport, 1! 
RDFLS 
Na al Acme ¢ 176 EF. 11st, Clevelar 
s oF RP 
North E ric € 587 8. Market, Galion 
ao 
Obr Mfg. ¢ Howar Skok 
nt s 
Pass & Seyr r 1 s Stat s 
racuse 9 Y 
SWITCHES. AUTOMATIC and MANUAL pyle wat ‘ x Kost v 
1 I ls 4 ht I I 
Act R KRM D k x W Cort I ar 
{ c rt, I 
te Dn Rela ~ I 0 Rox nL OW 
' ‘ I 
OCTOBER 19 ELECTRI \ FACTUE 


















Imperial 


He would ferest- 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 
been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value 


TOTO Ae 


HUTA 
a CO0X 


‘assemblies 
STRRASYTIIIT 


yp 
MICRODOT, 
a r "1 


haracte r 
MICRODOT 
1826 FREMONT ST 
SO. PASADENA, CALIF 
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DEPENDABILITY 


From armatures to gang coil winding, Essex 
Extra-Test Magnet Wire he Ips assure betrer 
production less downtime, Maximum 


turns in available space. Greatest freedom from 


broken wires and frequent tension adjust 





ments. Extra-test means extra value 


Ext TEST 
ESSEX’, MAGNET WIRE 


DIVISION ESSEX WIRE CORPORATION 
wee Pe Fort Wayne 6, indiana 


MANUFACTURING PLANTS — Birmingham, Alaboma, Anaheim 
California; Fort Wayne, Indiana; Detroit, Michigen 


SALES OFFICES AND WAREHOUSES* 


*Atlanto, Ga.; Bir Worth, Texas; Hart ark, NJ *Portiand 
mingham, Ala.; *Bos ford, Conn.; Houston, Ore ; Rochester, N.Y 
ton, Mass.; *Chicago Texas; Indianapolis *Saint Louis, Missour 
Hh; Cleveland, Ohio; Ind.; Kansas City, Mo.; *San Francisco, Calif 
Dallas, Texas; Dayton, *Los Angeles, Calif Upper Darby Philade 
Ohio; Detroit, Mich Memphis, Tenn; Mil phia), Pennsylvar 

Fort Wayne, |nd.; Fort waukee, Wise; "New Seattle, Washingtor 


399 
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CUT : TEMPERATURE CONTROLS. Seo 
UTOUTS A tea a 
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i t To i 
INDUSTRY DEPENDS YNCHROS 

ON MULTI FOR THERMAL SWITCHES 
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ee . " ) j M "A 
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CATALOG 6 oa , - 

TODAY aa ( 
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Opportunities are available in the following fields: 7 
> ‘ ' 44 : Mu 
SERVO ANALYSIS ANALOG COMPUTERS TAPE, MAGNETIC RECORDING 4 1 D 
iN ‘ ’ > . oO i 
AUTO PILOT DESIGN & ANALYSIS TAPE, MICA powe | Rieg Pls 
INERTIAL NAVIGATION SATELLITE CONTROLS TAPE and SHEETING. SYNTHETIC Ost Tey Ne 
‘ 7 . t . : 4 ‘ 4 
MAGNETIC AMPLIFIERS atl — "se Industries Pr 
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& ¢ I Mer ‘ ! 4 ( 
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Contact Professional Employment Office bin M Mintig & Man- @terens Mts. Co., Ine, Lesington 
‘ anes 0 + Ma ~ ‘ } ' New York 
! ‘ ! ‘ Nl ‘ b ’ 
’ ra r \ s I! t i’re t I Bedfor 
! Ml om 
j “ 4 j ‘ t “ } Cor G Cer 
‘ D Woodbridg N. J r K N Lite 4 
' e 8 3 h “ ‘ t Ia 
Baltimore 3, Maryland ences ee, Coleone ©. Prog. navies Instrements Div. Barber-Colme 
‘ Ma I . , “ ‘ = hx - Tr 
! r ‘ ‘ 4 





100 


POBEK 1956 ELECTRICA LANUFACTI 





you'll want 
this 


idea 
starter fo 





Potcri, 
COuPany 


@ !f you are looking for new ways and means to improve 
your product, and save money too, here's an idea source guar 
anteed to spark your imagination and give you a wealth of hints 
tips, and suggestions 

This 26-page Star catalog contains complete descriptive and 
engineering data on the full line of Star Electrical Porcelain products 
Commercial White Porcelain, Nu-Blac, Thermolain, Vitrolair 


Humidolain, Lavolain, and 5606 Refractory. A big selection chart 

ymplete with mechanical and electrical properties, makes the 
job of selecting the right Star material for your product a cinch 
And that’s not all! There's a lot more information as well data 


that you'll find of constant value. Like a free copy? Send for one 
amy we Il do the rest 


tar Porcelain Company, 41 Muirhead Ave., Trenton 9, New Jerse 


STAR 


porcelain company 





SW | Hf 


TOT LU 
a, UN re 


GL ee 


TUBULAR RHEOSTATS 
and RESISTORS 


SOLDER 
CONNECTORS 


WAY I 


. 
Write Today For 
Complete Details 


WASSCO ELECTRIC PRODUCTS CORP. 


126 West Cass Street, Joliet, Iilinois 


READER INOLIKY bt Lk CARD PRECEDING BACK COVER 

















ya em a has 


ping Problems 


to YOUR . Strip 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


in Canada: Irving Smith, Ltd., Montreal 
TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation trom 
round, flat, or rectangular wires 
solid or stranded. Removes coating 
from ‘‘Formex'™’ or ‘‘Formvar’’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires 


ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in 
cluding morker thread no cul 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings trom fine stranded 
or solid conductors 





BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. for single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited 


LEVER TYPE CABLE AND WIRE STRIPPER 


Strips all kinds of single and 
parallel conductors and cable 
up to %" dia. Recommended 
for type S, SJ ond Power 
Cables. A production stripper, 





ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid of stranded wire up to ¥%”" outside dia 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc 





MAIL FOR RECOMMENDATION 
F ceutnian anata 


IDEAL INDUSTRIES, Goagan) 
10048 Park Avenue Laie” 9 


Sycamore, Illinois 


SUBMIT 
SAMPLES 


I 
| 
i 
J 


From the most | 
complete line of | 
tirippers IDEAL j For intermittent stripping 

engineers will be | For continuous production stripping 


Please recommend the proper stripper for these 
wires lencliose samples) 


pleased to recom Also sone culereg ome 
mend the type 
thot best meets 
your needs. 


NAME 
COMPANY 
ADDRESS 
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ars APPLIA NCES : 3 Div. heme lecrie Co. Hee aes 
LAS caret te igs agar 


MOST SENSITIVE 
5, PATENTED CONDUCTION 
J | TYPE THERMOSTATS 


3200 = -, Also BIMETAL 
3 TYPES 


> Used by 
a 


leading 
i electrical RS. SPRING ACTUATED 
R 


manufacturers Ce ia 
a OR RS RIABI 
for many HSS Swiene VOLTAGE : 


GUARANTEED ‘ TOOLS, PORTABLE Palen 
for - { years ; . Co ' 
s 


I8MONTHS 9 Ce 


For Descriptive Literature, write: 


aS 1a EU ise tma to 


TRANSISTORS and CRYSTAL DIODES 


10 ALBANY AVENUE | , Festeral 1 : 
BARTLETT, NEW HAMPSHIRE eT eee ee. Ad Angsland. I 


TRANSFER SWITCHES 


TRANSFORMER HOUSINGS 
Me 


TRANSFORMERS, ELECTRONIC 


TUBE PARTS § (Electror 
I ‘ 


TUBES, CATHODE RAY 


1» I 
I 


‘ 


b TRANSFORMERS, FLUORESCENT TUBES, METALLIZED GLASS 
Snment, the n advanta ! it a BALLAST ' i ‘ ! 


mplicated wes t responds in intely 7 TUBES, PHOTOELECTRI( 


TRANSFORMERS, INSTRUMENT ; . 
CURRENT 
TUBES, THERMOCOUPLE 


h Va 
t 4 


TUBING, ALUMINUM 


\ 


TUBING BRASS, BRONZE and COP 
PER I I ‘ 


TUBING, FIBRE 


TUBING LAMINATED METAL 
I ‘ Meta I i 











“TRANSFERRING 
THERMOCOUPLE 
CIRCUITS ? 


Thermo Electric has a Quick-Coupling Connector Panel 
designed to suit your needs exactly. In one central 


location you can quickly transfer any number of thermo 
couples to a choice of indicating, multi-point recording 
or controlling pyrometers 


SSS 


These versatile panels come in a variety of shapes and sizes 
with interchangeable plugs and jacks of standard thermo 
couple materials. A 64 position panel will measure only 
134%4'' x 7%"'. Positive spring jacks provide firm, secure 
contact with any standard T-E plugs. Polarity markings and 
screw-fastened connections make wiring easy while tough, 
durable bakelite construction assures long wear. 


Write for Bulletin 23N. 


Thermo Electric 6.Kc 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
CANADA « THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT 


XTC C KELL ELILE ere b 


4 
UA 
U 
4 
4 
G 
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29 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 29 years of building 
one or two types of standard 
wire strippers, but continu 
ous research and development 
of many wire strippers t 
meet ever changing needs 


Speedcraft (illustrated) has 
widest application and su 
perior performance on most 
kinds of smaller wire 


For targer sizes inquire 
about our Air Operated Cab'e 
Stripper 
Consult us about your wire 
<=? stripping problems 


Write for complete information — sending wire samples 


WIRE STRIPPER CO. 


no obligation 


1729 EASTHAM AVE 
—. CLEVELAND, OHIO 


DYKEM 
STEEL BLUE’. 


Steps Lowes +> J : 
CD ! 


8-oz. can fitted with 
making Dies and Bakelite cap holding 


soft-hair brush for ap 
plying right at bench 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and 
accuracy 


Write for sample 
on company letterhead 


Templates 


CAKDS, PRECEDING BACK COVER 


ROSITE MOLDINGS 


for Electric Range 
Manufacturers 


1. HousING For 
AUTOMATIC HEAT CONTROL 


(Built in at center of cooking unit) 


TERMINAL BLOCK 
FOR 

PLUG-IN 
HEATING UNITS 


(Completely removable 
for cleaning) 


AKI RS « | electri 


heating devices will be interested 
to note the reasons why ROSITE MOLDINGS give 


excellent service on the two Ipf lications illustrated above 


@ The high heat resistance of Rostone’s exclusive 


stone-like’’ cold molded material 


@ High dimensional accuracy, uniformity and 
stability — with metal inserts molded 
complex shapes 


into 


@ Superior dielectric strength — non-tracking 


@ Rostone’s ability to handle large volume produ 


aon EFFICIENTLY, ECONOMICALLY ! 


Rostone ¢ orporation Offers a complete service 
(1) ROSITE moldings using compounds formulated to 


meet users requirements (2) Die design engineering 


(3) Custom molding of parts to meet production 


schedules Inquiries are invited 


ROSTONE CORPORATION 


and Custom . Volders 
123 South Earl Avenue ° 


a 
- ” 
—IGUREE 4 


Lafayette, Indiana 
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TUBING, MICA 


RECIPROMOTORS AND SEMOTORS TUBING. NICKEL 


and WICKEL ALLOY 


TUBING, PAPER 


TUBING, SILVER 


TUBING and SLEEVING BRAIDED 
FABRIC Textile or Glass-Fibre treated 
with acquer, varnist r synthetic resin 


! ! 


AX-426 RECIPROMOTOR 


A Recipromotor is a rectilinear induction motor. A 
Semotor is made up of a KRecipromotor acting upon a 
thin disk of copper or aluminum to make it rotate or 
oscillate. Recipr tors may be furnished for practi- 
cally any force and any length of stroke. They are used 
for any operation requiring reciprocating forces of var- . vARSIOn ee © ee tan 
ious magnitudes, S« ors may be used for operating 
butterfly valves, clutches, indexing tables, and any 
other mechanism requiring simple oscillating moti 
units, Send for Bulletin EE-157 for more explanation. 


VARNISHES INSULATING 


V-BELTS ’ 
We also make many standard lines of solenoids; 


we also make complete replacement lines of solenoids 
to replace General Electric and National Acme lines 
of solenoids; we also make solenoid operated shoe TUBING and SLEEVING, EXTRUDED 


PLASTIC 
brakes for torque capacities ranging from 3 ft-lbs. 
to 24,000 ft-lbs. 


© Se 


VIBRATION TEST MACHINES 


VIBRATORS 
d for more information. See our catalogs in ; 


Sweet's Catalog Service. 


TROMBETTA SOLENOID CORP. 


329 N. MILWAUKEE ST. © MILWAUKEE, WIS. . a 


WEDGES and PEGS, ARMATURE 
TUBING STEEL 


NGSTEN 


WELDING EQUIPMENT 
1 ‘ 


NDERCUTTERS MICA 


VACUUM TUBES 


VALVES. MANUAL and MECHANICAL 


WELD NUTS 
VALVES. MOTORIZED or SOLENOID 

4 Ls BLOWER 
OPERATED WHEE 

NI 

| 


WE LIKE © vie ete 


DIFFICULT JOBS! a o et se so som 


7 One plane e at this insulator and you can see its a 

difficult piece to produce, what with its angles, circles, 

holes, bosses. And the underside is almost as complicated. aLves. ekavoe opreares 
We like jobs like this! It challenges our experience 

and facilities 


ARNISHED FABRICS 
If you have a difficult insulator that you want produced 


, and 
properly, send your specs to Universal AaIenes. OSes ant 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST SANDUSKY, OHIO 


SSR CN RR RNIN RG amo 





= The eae india Sesto S 
can always find a complete = 
encyclopedic source of supply = 
for component parts, materials = 
or equipment in— > 


x x 


Hd00000 


—o~ 
weeree yes) ) 
| eri) = 


THOTT TO 


Thomas Publishing Company 
461 Eighth Avenue, New York 1! 


FOR IMPREGNATING 


coils, wire coverings, paper forms, 
porous ceramics, etc, 


FOR SEALING 
condensers, batteries, exposed ter 
minals, etc 


FOR DIPPING 


electrical component assemblies in 
cluding corona loss barrier mate 
rials 


PUTT TTT TETHER 


FOR POTTING 
C 0 M » 0 U N D S transformers and electrical com 
ponent assemblies with varying 
, : degrees of heat conductivity 
FOR BLENDING FOR ENCAPSULATING 


to your specifications. Data coils, electrical component assem 
and samples furnished upon blies requiring higher thermal and 
request moimure resistance. 


BIWAX CORPORATION 
3443 HOWARD ST. SKOKIE, ILLINOIS 


ee 
tty een 


PTE LEL BALL AAL A. 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 


Pe "4 Pe) | THE PRO GR ESSIV E 


THE RAJAH COMPANY Mee) | MANUFACTURING COMPANY 


35 VERONA AVE., NEWARK, N. J. ueneen 908 Division of The Torrington Company 


OUR CATALOG 44 Norwood St., Torringion, Conn. 


PL ae aaa ee ea 
AMD ULC aL mia cleL BULL ae a ee) 








wiht and 


INSULATED WIRE 


CABLE MAGNET 


‘ 
i t 


Thermo y y 


j { 1 
wie 


MAGNETIC 


RECORDING 
j ‘ 


. WIRE MARKING MACHINES fark 
M I) 


WIKE 
it ‘ AH M 
M Cort ‘ i ; i | 
ie \ M j ‘ A r 


RESISTANCE 


WIKRE STRIPPERS 


WIRING DUCTS j 


WIRING HARNESSES if 


WIRING PRINTED CIRCUIT 
! ! ‘ i 


WORMS and WORM WHEELS 


WKENCHES SOCKET SCREW 


WIRE CUTTERS and STRIPPERS 
ripe N ire YARNS BRAIDING and SERVING. See 
WIRE CUTTING PLIERS and TWiST ’ 
tans i ' ‘ ZIN¢ 
FORMS ‘ 


WIihE 
i 





PALNUT 
LOCK NUTS 


PALNUT 
SOCKET WRENCHES 


~ 


PLUS 





im Qa 


RESULT: Vibration-proof assemblies, with 
big savings in assembly time and cost 


Specially -designed PALNUT magnetized socket 
wrenches and shanks for all standard power and 
manual tools, permit picking up, starting and 
tightening in one high speed operation. No fum- 
bling with hand starting. Fast, uniform tightening. 


WRITE FOR CATALOG and folder 
showing PALNUT assembly methods 


THE PALNUT CO. 


Subsidiary of United Carr Fastener Corporation 
66 Glen Road, Mountainside, N. J. 
ta Canada: P.L Robertson Co., Ltd., Milton, Ont 


Bl 


LOCK NUTS 














Fundamentals of 


Servomechanism 
Design 


— a handy primer for 
design and application engineers 
who need to have a 


working knowledge of servos 


In response to a real ground-swell demand fron 
product design engineers, E/ectrical Manufacturing 
has prepared a handy file reprint “Servo Series,” 
featured in the February-June issues of this magazine 
The 5-article series, you may recall, was authored by 
the noted servo engineer and teacher, Ira Ritow. Each 
article was the non-servo 
engineer and is singularly free from complex math 
of the Yet 
the series is complete enough to permit the tech 
nically informed reader to analyze a 


simple servo and to evaluate its application in the 


especially written for 


and the “mumbo-jumbo” servo theorist. 


design and 


modern control system 


Here’s a run-down of the contents: 


1. A definition of servomechanisms and dis 
cussion of basic types which include viscous 
damped linear and on-off servos. An evalua 
tion of important operating characteristics of 
the various types, together with the promi 
nent test methods. 

2. An explanation of the role of response in 
specifying servo drives. Tells how to choose 
motor ratings and gear ratios, and how to 
predict maximum servo performance. 


3. The linear approach to servo analysis. De 
scribes the methods of analysis that enabled 
the designer to push gain up against the limits 
without piercing into the regions of 
bility. 


insta 


4. The impact-momentum equation in servo 


design. In this method—particularly well 
suited to instrument servos—the designer be- 
gins with the assumption that the load 
will oscillate. Then he compares impacts 
(torques) with momentum to see if the as- 
sumed oscillations can actually exist! 


5. Designing servos by the  phase-plane 
method. Applicable to over 95 per cent of all 
servo systems, the phase-plane method is one 
of the most universal of the analytical tech 
niques. This article explains the use of phase- 
plane diagrams and gives four methods for 
constructing them 





eCopies of the 48-page booklet are available at $1.50 each 
on orders accompanied by remittance, including 3 per cent 
tax for New York City deliveries. Orders with remittance 
should be addressed to Reader Service Department, The 


Gage Publishing Company 1250 Sixth Avenue, New York 
20 N.Y 


————— EE 
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Called “FOPS” By Every User! 
STILL-MAN 
ELECTRIC TUBULAR 
HEATING ELEMENTS 







*®& TOP PERFORMERS 
*& TOP QUALITY 
%& TOP WORKMANSHIP 


at LOW COST TO YOU! — 6 





Built =F application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design 
Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56,N Y 








Identify Wires Permanently 


Easy to apply, replaces obsolete string 
and paper identification methods. 











* Aluminum steel, brass 


or zinc 

* Big variety, all styles 
and sizes 

* For aircraft, radio, 


telephone, motor and 
generator manufacture, 
etc 


Free Samples and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept 6-64, Newport, Ky. 





FOLDING DOUBLE CUPPED WASHER LUGS 


Solderless mee) 


Easy to Apply 6 
ae No Special Tool Needed 


C One-Piece Construction 

memes ee KEY ccs. 

¢o— Kauvecer «& Mestre! 
a WALSH BLDG. + CINC INNATI 2, OFF10 


com 
6O— 
000 
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READER INQUIRY ERVICE CARD PRECEDING BACK COVES 


MODERN, RUGGED PACKAGING 


Another plus that you get with T&B fittings is 
modern, rugged packaging. Unit quantities of 
one size and type fitting are carefully packed 
in metal-edged, moisture-resistant, sulfur-free, 
heavy board cartons designed to hold to- 


gether under the roughest treatment. Labels 
are illustrated and easy to read to simplify 
selection and storage. And you can always be 
sure of a full count when you specify T&B. 





Reddy sez: ‘He shoulda specified T&B fittings. 


" 


They're really well packed! 


THE THOMAS AND BETTS CO., INC. 


28 Butler Street, Elizabeth 1, N. J. 
Thomas & Betts, Lid., Montreal, P. Q., Canada 









aca 


Bondable Teflon’ and Rulon’ 
in tape, film, other forms 


Most people thought Teflon and Rulon could 
never be strongly bonded or cemented to 
other materials. No solvents affect them 

no common chemicals attack them they 


are extremely slippery and non-adhesive. 


Dixon is now supplying Bondable Teflon and 
Rulon and inthin sts Ips and film that may 


greatly reduce your costs. 


Write for 8 page hulletin 


*Dupont tetrafluoroethyvlene resin 


DIXON Corporation __,, 


1876 
BRISTOL 6, RHODE ISLAND 
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Teel ae lil yy] 


is motors 


em Lilet: 
know about 


i 


now available in 
NIPPERT 

COMMUTATORS 

and SLIP RINGS 





Greater Performance 


N-4, the new commutator alloy, 


offer: 


this remarkable combina- 


tion of characteristic: 


e High conductivity plus superior 
strength at high temperature 


e Freedom from notch sensitivity) 


e Excellent commutation 


Developed specifically to meet 
today's exacting requirements for 
high heat, high-strength applica- 
tions N-4 is now available in 
Nippert Commutators and Slip 
Rings. Write for complete details 


—at no obligation, of course 


ae 


Electric Products Co. 
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MOLDED 
FIBER 


GLASS 
Sheet 


* 
Insulation 
for better products at less cost 


Formulated to meet N,E.M.A, spec 
ifications for Class B insulating 
materials, MOLDED FIBER GLASS 
reinforced polyester sheet also of 
fers these bonus features 


Strength that's pound for pound 
greater than steel — ideal for appli- 
cations requiring both mechanical 
and dielectric strength 


Light weight — desirable in nearly 
all products 


Moisture resistance — essential for 
mony uses 


Impact resistance — 
material for tough jobs 


it's a tough 


Pius chemical resistance, stability, uni- 
form heat resistance...and economy! 


MOLDED FIBER GLASS sheet is 
easily punched, easily fabricated, 


available in any thickness, cut to 
any size or shape. 


Also available in 
special formulations 
to meet specific 
needs, Write for 
information, 


molded 
Fiber Glass 
sheet co. 





4315 Benefit Ave 
Ashtabula, Ohio 
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a proven performer 
always in control 
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the A. W. HAYDON CO. delayed reset time 


Protect power tubes in expensive 
(ransmitting, receiving of 
control equipment two ways 


1. On iniual applicanon of line 
voltage, the timer Operates asa 
standard Time Delay Relay 
providing the delay equipment 
required to get up to correct 
cope raune t« mpe rature 
Therefore, you can throw your 
load right accoss the line, and 
plate voltage will not be applied 
unul filaments or heaters warm 
up. This eliminates the need for 
eSsumanng warm-up time, 
preventing premature tubs 
failures 


> It Tine voltaye fails, an 
escapementin the timer operates 
to pros ide a Reset Rate which 
can be calibrated to the cooling 
characteristic of the equipment 
Down ume’ is kept toa 
minimum, and equipment is back 
in Operation as soon as practical 
after line voltage ts restored 
This automatic system takes all 


the “guess” out of operation 


delay relays 


Shown in the chart is a typical characteris 


In this case the Reset Rate is equal to 


the Time Delay 





SPECIFICATIONS 


You know that no Ume ts ' Operating temperature range 65 F to 160 F 
wasted no tube life sacrificed 2. Vibration: 5-55 CPS with 10g maximum acceleration 
by operator error 3. Shock: 30g (11ms duration) 

Do you have another appli ation 4 Hermetically sealed units meet military requirements 
where a Delayed Reset ts for fungus, humidity, ond salt spray 

necessary’ These timers will 

undoubtedly solve your Write for Bulletin AWH T0402 describing 6400 Series 
problems too! OC, 11400 Series AC, 24300 Series 400 Cycle 


PREFERRED WHERE PERFORMANCE 


the 
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1S PARAMOUNT 


N.E.C. Show, Booths 135 & 136, 
Oct. 1 to 3, Automation Show, 
Booth 330, Nov. 26 to 30 

~ 


A.W-HIAYDON Company 


234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 
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Inquiry 


T. get further information regarding anything 


which has been published in this issue—editorial 
or advertising pages—readers should use the post- 
age-prepaid postcards provided here. 


Suggestions 
For Use of 
Reader 


Inquiry 
Service 


This service requires the coop 
eration of reader, publisher and 
manufacturer. Each party must do 
his part if this publisher feature 
is to function to the advantage of 
all concerned. 

The reader should request only 
that data for which he has a gen 
uine need, present or potential 
and should limit himself to a rea- 
sonable number of requests. He 
should indicate whether the mail- 
ing of data is to be followed by 
a salesman's call. Cards should be 
legibly and completely filled out, 
either by typewriter or by hand 
printing. 

Within 48 hours after receipt, 
the publisher will promptly process 
all cards and pass along a com- 
plete record of inquiries to manu 


facturers 
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To get further information regarding New Components & Materials, New Literature, or Editorial 
Reprints, circle the numbers below which correspond to numbers incorporated in the editorial 
items as they appear elsewhere in this issue. Type or print names and addresses please. 


New Components, 
Materials, Equipment 


See page 168 


The editors present the latest 
developments in products thet are 
designed into or become integral 
parts of the products made by 
ELECTRICAL MANUFACTURING 


readers. 


New or improved end product 
designs often have their beginning 
in new developments in compe- 
nents. Realizing the importance 
of readers keeping posted on all 
such new components, the editors 
have scanned the field, by personal 
contact and by mail, to present 
only that which is new. 


Literature, Printed 
Matter, Catalogs 


See page 256 


Manufacturers, as a whole, have 
made great contributions to prod- 
uct design by making available to 
ELECTRICAL MANUFACTURING 
readers most usable and valuable 
data presented in interesting book- 
lets, guides, catalogs and printed 
pieces. These are often illustrated 
by interpretive photographs or en- 
gineering drawings. 


To get data pertinent to specific 
problems, readers may circle num- 
bers and receive literature for im- 
mediate study and use or for the 
engineering data file. 
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Advertising 


Readers should write in the names of advertisers and page numbers of advertisements in the 
card below, if further information regarding products or services advertised is desired. Please 
type or print names, addresses and other data. 


Those cords which ore properly and completely filled out os required will be processed promptly. 


Reprints of | iene cae 
Editorial Features 


See page 282 


Dept. or Div. 
Stote 


Have advertisers indicated send more information 
(Place a check ( y¥) alongside names | 


if salesman is to call) 


As the editors jointly plan issues, 
in their pre-publication meetings, 
they earmark certain feature ar- 
ticles for reprinting. Articles are 
chosen for reprinting if they are 


Advertiser Page No. | 


especially significant or include Advertiser Page No. 


data that lends itself to permanent ; 
filing. : 


City 


Advertiser 





Reprints are kept available for Page No. 
@ minimum period of five months. 
Due to a heavier reader demand 


than can be foreseen at time of 





Advertiser Page Ne. 
original order, it becomes neces 
e sery to reprint some features : | 
several times. ' | 
Advertiser Page No. 


| Product Manufectured 


Tear sheets of non-reprinted fea- 
tures are available in limited num 
. ber, and can be had by letterhead 


request. 
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Street 
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Hundreds of manufacturers are 
using the pages of ELECTRICAL 
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sell their products and services 
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However, these ads not only sell 
but they inform. Often these ad- 
vertisements contain engineering 
data that can be put to practical 
use, or an advertiser may indicate POSTAGE WILL BE PAID BY ~- 
he is qualified to help solve « par 
ticular problem 
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Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance, It probably 
won't be as complicated as the multi-shaft Gea 
motor illustrated here, with 14 shafts turning at 
diverse speed But, regardle of what you 
need, Master can supply the right combination 
of hor epower, haft speed and mounting fea- 
ture with whatever Master components are 
required—all combined in one compact efficient 


unit Ju La tor iniormation. 





Motor Ratings.'4 to 400 H.P. All phases, voltage 
quen if 


Motor Types... .Squirrel cag ip ring 
sion-st 


yvnenronou 
capacito! direct ci 
Construction ..Open ncloset plash 


prool lar 


per lal purpose 
Speeds 
Installation Hoi 
ind oth 


peed. and variable 


Power Drive — Electri: 
Features ducti 


ELECTRIC COMPANY, Dayton 1, Ohio 

















i 
TYPE H}—Positive acting 
| adjustable, for fry pans, skillets 
j CU ae) le ee ee 
open in low to 500 F in high 
' or CCRT ee 
: volts AC. See Bulletin 10,000 





: THERMOSTATS 


give you more 
of what you want most 


TYPE A*—Semi-enclosed 

Insulated, electrically independent 
bimetal disc gives fast response and 
quick, snap-action control Operation 
from -10 to 400 F, or higher on 
special order. Various mountings and 
terminals. Rated at 6'4 amps at 115 
volts AC, 4 amps at 230 volts AC and 
28 volts OC. See Bulletin 3000 


TYPE SA*— Adjustable (shown) and 

non-adjustable. Snap acting with Features such 
electrically independent bimetal . 
Also single-pole, double terminal arrangements or mounting provisions differ 
throw. Non-inductive-load ent temperature ranges—there’s a standard type Stemco 
rating 15 amps at 115 

volts AC; 10 amps at thermostat 
230 volts AC. Spade 

an nanny torniiaalia down on lead time, research and development costs, tool 


oo Bulletin ing and production inventory. Specify Stemeo and you 


iS snap or positive-action , . Various 


for your special needs. ‘That means you cut 


j 


get better thermostats, fa and for le than you can 


make them or buy them elsewhere. 


Size and weight are par Economy of mass produc Availability of most types 
ticularly important in tion of many standard is good. Design is flexible 
ippliance and apparatu Stemco types with literally for your special applica 
ipplications. And here hundreds of terminal ar tions, tooling is in existence 
Stemco thermostats score rangements and mounting for short-term delivery. If 
too. Their compactness and provisions means your heat control is your prob 
lightness give a better product costs less to make, lem, Stemco thermostats 
product without sacrificing is easier to sell can provide the answer 
performance 


THERMOSTATS 
| aa manufacturing company, inc. 


Lexington and Mansfield, Ohio 


— 


